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FOREIGN  SHIPBUILDING  SUBSIDIES 


WEDNESDAY,  JUNE  30,  1993 

House  of  Representatives, 
Subcommittee  on  Merchant  Marine, 
Committee  on  Merchant  Marine  and  Fisheries, 

Washington,  DC. 

The  Subcommittee  met,  pursuant  to  call,  at  2:15  p.m.,  in  room 
1334,  Longworth  House  Office  Building,  Hon.  William  O.  Lipinski 
(Chairman  of  the  Subcommittee  on  Merchant  Marine)  presiding. 

Present:  Representatives  Lipinski,  Pickett,  Taylor,  Andrews,  and 
Schenk. 

Staff  Present:  Keith  Lesnick,  Staff  Director;  Sharon  K.  Brooks, 
Counsel;  David  Honness,  Professional  Staff;  Randy  Morris,  Subcom- 
mittee Clerk;  Jim  Caponiti,  MarAd  Detailee;  Fred  Zeytoonjian, 
Staff  Aide;  Hugh  N.  Johnston,  Minority  Counsel;  Shelby  Mertes, 
Staff  Aide;  Joan  M.  Bondareff,  Senior  Counsel;  John  Cullather, 
Professional  Staff;  Carl  W.  Bentzel,  Counsel;  Sue  Waldron,  Press 
Assistant;  Cynthia  M.  Wilkinson,  Minority  Chief  Counsel;  Kip  Rob- 
inson, Minority  Counsel;  and  Margherita  Woods,  Staff  Assistant. 

Mr.  Lipinski.  Good  afternoon,  everyone.  I  apologize  for  being 
late,  but  we  had  a  series  of  votes  on  the  Floor.  And  on  top  of  that,  I 
thought  we  were  going  to  have  another  one  very  quickly.  But  that 
was  not  the  case.  I  think  we  will  have  one  in  a  fairly  short  amount 
of  time.  But  I  want  to  start  the  hearing  now. 

STATEMENT  OF  THE  HON.  WILLIAM  O.  LIPINSKI,  A  U.S.  REPRE- 
SENTATIVE FROM  ILLINOIS,  AND  CHAIRMAN,  SUBCOMMITTEE 
ON  MERCHANT  MARINE 

Mr.  Lipinski.  This  is  yet  another  in  a  series  of  hearings  on  mari- 
time reform.  We  will  hear  from  the  shipbuilding  industry  as  part 
of  our  maritime  revitalization  efforts. 

As  many  of  you  know,  a  major  problem  facing  U.S.  shipping  in- 
terests and  their  place  in  the  world  market  is  the  disparity  be- 
tween U.S.  and  foreign  shipbuilding  costs.  Foreign  shipyards  are 
able  to  undercut  American  prices  because  they  receive  direct  gov- 
ernment subsidies.  U.S.  shipyards  do  not.  It  is  as  simple  as  that. 

This  country  stopped  our  subsidy  program  over  a  decade  ago,  and 
we  have  sought  unsuccessfully  to  convince  the  other  nations  of  the 
world  to  follow  suit.  It  is  time  to  level  the  playing  field  with  our 
competition  and  get  back  in  the  game. 

If  we  are  to  revitalize  this  important  industry  and  our  infrastruc- 
ture, we  must  address  the  financial  and  technological  needs  of  the 
U.S.  shipyards,  and  we  must  address  the  obstacle  of  foreign  subsi- 
dies. 
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The  subcommittee  will  hear  testimony  today  from  Mr.  Robert 
O'Neill,  Vice  President  of  the  American  Waterways  Shipyard  Con- 
ference; and  Mr.  John  Stocker,  President  of  the  Shipyard  Council 
of  America. 

John,  you  have  been  here  on  a  number  of  occasions;  and  we  wel- 
come you  once  again. 

I  would  now  like  to  recognize  our  Ranking  Minority  Member, 
Mr.  Bateman. 

Unfortunately,  because  of  the  situation  on  the  Floor  and  the 
number  of  votes  that  we  had  and  the  strong  possibility  we  are 
going  to  have  another  vote  very  shortly,  he  is  probably  tied  up  over 
there  with  some  issues.  I  am  sure  that  he  will  be  here  as  soon  as  he 
possibly  can  make  it. 

So  the  Chair  will  now  recognize  our  good  friend,  Mr.  Taylor,  for 
his  opening  statement,  if  he  has  any. 

STATEMENT  OF  THE  HON.  GENE  TAYLOR,  A  U.S. 
REPRESENTATIVE  FROM  MISSISSIPPI 

Mr.  Taylor.  Only  to  thank  you  for  holding  this  hearing.  And 
since  we  probably  will  have  a  series  of  votes,  Mr.  Chairman,  I  will 
yield  my  time  back. 

Mr.  LiPiNSKi.  Thank  you  very  much. 

[The  statement  of  Mr.  Fields  follows:] 

Statement  of  Hon.  Jack  Fields,  a  U.S.  Representative  from  Texas,  and 
Ranking  Minority  Member,  Committee  on  Merchant  Marine  and  Fisheries 

Mr.  Chairman,  today's  hearing  is  intended  to  give  representatives  of  the  Ameri- 
can shipbuilding  industry  the  opportunity  to  address  issues  associated  with  foreign 
shipbuilding  subsidies  as  well  as  the  legislative  effort  to  craft  a  new  maritime  policy 
to  reform  the  operating  subsidy  program. 

As  Members  of  the  Subcommittee  will  recall,  in  the  last  Congress  this  Committee 
addressed  foreign  shipbuilding  subsidy  issues  in  the  context  of  Congressman  Gib- 
bons' bill  (H.R.  2056).  We  approved  that  bill  and  it  was  subsequently  passed  by  the 
House  of  Representatives.  "The  bill  failed  in  the  Senate  at  the  end  of  the  Session. 

This  Congress,  Mr.  Gibbons  has  introduced  H.R.  1402,  a  modified  version  of  his 
earlier  legislation.  The  new  bill  was  referred  exclusively  to  the  House  Ways  and 
Means  Committee  because  it  does  not  include  a  number  of  provisions  that  were  in 
the  earlier  bill  related  to  matters  within  our  Committee's  jurisdiction. 

Even  though  H.R.  1402  is  not  pending  before  our  Committee,  it  is  appropriate  to 
hold  this  oversight  hearing  to  hear  from  the  one  important  sector  of  our  maritime 
industry — the  shipbuilders. 

As  a  strong  proponent  of  revitalizing  our  domestic  maritime  industry,  I  strongly 
support,  and  have  cosponsored,  a  number  of  bills  designed  to  promote  the  U.S.  mer- 
chant marine.  I  must  say,  however,  that  I  have  some  reservations  about  H.R.  1402. 
While  it  is  critical  for  the  long  term  future  of  our  shipbuilding  industry  to  solve  the 
problems  presented  by  foreign  subsidies,  we  must  not  create  additional  problems  for 
our  domestic  ports  and  operators. 

In  addition  to  addressing  the  foreign  subsidy  problem,  it  is  timely  for  the  Commit- 
tee to  receive  testimony  from  the  shipbuilding  sector  on  matters  related  to  other 
legislation  our  Committee  is  considering  in  the  overall  effort  to  revitalize  our  mari- 
time industry.  Therefore,  any  comments  that  the  witnesses  may  have  with  regard  to 
H.R.  2151,  the  Maritime  Security  and  Competitiveness  Act  of  1993,  would  be  appro- 
priate and  helpful. 

Thank  you,  Mr.  Chairman.  I  look  forward  to  a  good  hearing  this  afternoon. 

Mr.  LiPiNSKi.  Well,  we  have  a  divided  opinion  here  on  my  staff.  I 
said  who  goes  first,  and  one  said  Mr.  O'Neill;  the  other  one  said  it 
doesn't  make  any  difference.  So  we  are  going  to  leave  it  up  to  you, 
gentlemen,  whoever  wants  to  go  first. 


STATEMENT  OF  ROBERT  F.  O'NEILL,  VICE  PRESIDENT, 
AMERICAN  WATERWAYS  SHIPYARD  CONFERENCE 

Mr.  O'Neill.  Thank  you.  I  will  grab  the  ball. 

Mr.  Chairman  and  Members  of  the  Merchant  Marine  Subcom- 
mittee, I  am  Robert  O'Neill,  Vice  President  of  the  American  Wa- 
terways Operators  and  Director  of  the  American  Waterways  Ship- 
yard Conference.  I  want  to  thank  you  for  the  opportunity  to  appear 
here  before  you  today  along  with  Mr.  Stocker. 

In  addition,  I  want  to  commend  you,  Mr.  Chairman,  for  your 
active  interests  and  determination  on  behalf  of  the  U.S.  maritime 
industry.  Today's  hearing  and  the  legislation  reported  out  this 
morning  are  more  examples  of  your  leadership  during  these  water- 
shed times. 

The  American  Waterways  Shipyard  Conference  is  the  national 
trade  association  representing  second  tier,  small-  and  medium-sized 
shipyards.  Its  mission  is  to  participate  actively  on  behalf  of  second 
tier  shipyards  in  the  legislative  and  regulatory  processes  and  to 
provide  education  and  information  both  to  its  members  and  to  the 
public.  A  list  of  AWSC  members  is  attached  to  my  written  state- 
ment. 

AWSC  is  a  conference  of  the  American  Waterways  Operators, 
the  national  trade  association  for  the  inland  and  coastal  tug  and 
barge  industry. 

AWSC  members  build  and  repair  towboats  and  barges,  offshore 
service  vessels,  fish  and  fish  processing  vessels,  passenger  vessels, 
oceanographic  research  vessels,  as  well  as  dredging  vessels  for  the 
Army  Corps  of  Engineers,  U.S.  Navy,  and  Coast  Guard  vessels  and 
vessels  used  by  State  and  local  governments  for  port  management 
and  safety. 

Second  tier  shipyards  are  a  key  component  of  the  U.S.  shipbuild- 
ing and  ship  repair  capability.  Second  tier  shipyards  are  those  ship- 
yards that  build  and/or  repair  steel  aluminum  vessels  upwards  to 
600  feet  in  length. 

A  second  tier  shipyard  employees  anywhere  from  15  to  3400 
workers  and  operates  on  the  inland  river  system,  the  Gulf  Coast, 
the  Pacific  Northwest,  the  Great  Lakes,  and  the  East  Coast. 

Historically,  second  tier  shipyards  have  been  small,  independent 
businesses,  owned  and  operated  by  individuals  and  families  and  are 
managed  by  a  relatively  small  staff.  They  are  fiercely  competitive 
and  innovative. 

In  fact,  a  few  AWSC  members  have  been  successful  in  the  inter- 
national marketplaces  and  build  vessels  for  export.  Despite  unfair 
subsidy  practices  by  foreign  countries,  the  second  tier  shipyards  in 
operation  today,  while  they  still  face  many  difficulties,  have  sur- 
vived a  severe  industry  downturn  during  the  mid  and  late  1980's 
and  have  emerged  leaner  and  better  able  to  compete  in  today's 
tough  market.  Indeed,  we  see  them  rising  to  a  new  ascendancy  by 
the  end  of  the  century  because  of  their  energy,  productivity,  and 
competitiveness. 

We  believe  that  America  must  remain  a  maritime  nation.  There 
have  been  countless  speeches  and  pronouncements  to  this  effect 
over  the  years.  This  has  been  even  more  pronounced  in  the  consid- 


eration  of  maritime  reform  legislation  and  related  issues  in  the 
102nd  Congress  and  now  in  this  Congress. 

As  we  debate  the  steps  necessary  to  maintain  some  semblance  of 
a  maritime  nation,  one  that  matches  the  Nation's  needs,  let  us  re- 
member that  both  the  industrial  strength  and  the  national  security 
of  the  United  States  depends,  in  significant  measure,  on  a  strong 
and  responsive  shipbuilding  industry. 

America  must  have  the  ability  to  design,  build,  and  repair  all 
types  and  sizes  of  vessels,  ranging  from  river  tugs  and  barges  to 
oceangoing  cargo  vessels  and  large  military  vessels.  We  have  ar- 
rived at  a  time  when  decisive  action  by  the  administration  and  the 
Congress  is  needed  to  reach  and  maintain  this  important  goal. 

During  our  Nation's  history,  we  have  equipped  ourselves  to  fight 
wars,  cure  diseases,  and  fly  to  the  moon.  AH  these  challenges  have 
been  met  for  the  purpose  of  protecting  the  common  good  and  en- 
hancing the  quality  of  life.  By  revitalizing  the  U.S.  maritime  indus- 
try, and  the  shipyards  that  service  it,  we  will  again  remain  faithful 
to  our  predecessors  by  doing  the  right  thing  for  America. 

At  this  point,  I  would  like  to  offer  some  general  comments  and 
observations  about  what  should  be  done  to  address  the  problems  we 
face. 

In  the  long-term,  the  Congress  must  act  on  measures  that  will 
increase  our  competitive  strength.  I  emphasize  this  element  be- 
cause the  future  of  U.S.  shipyards  will  be  determined  primarily  on 
whether  or  not  they  are  capable  of  building  and  repairing  vessels 
in  a  cost-efficient,  high  quality,  and  on-time  fashion.  This  holds 
true  for  all  other  industries. 

Therefore,  the  Congress  and  the  administration  must  put  in 
place  measures  that  will  equip  U.S.  shipyards  with  the  tools  to 
design,  build,  and  successfully  market  vessels  throughout  the 
world.  In  support  of  this  goal,  I  offer  a  few  suggestions: 

One,  Federal  agencies  such  as  the  Department  of  Commerce,  the 
Maritime  Administration,  and  the  Export-Import  Bank  must  be  en- 
ergized with  the  mission  of  actively  promoting  the  U.S.  shipyard 
industry.  If  reorganization  is  necessary  to  make  agencies  and  de- 
partments to  perform,  than  so  be  it.  U.S.  shipyards  must  have  a 
strong  advocate  to  promote  U.S.-built  products. 

Number  two,  realistic  efforts  to  unify  U.S.  and  international 
building  standards  must  be  brought  to  a  successful  conclusion.  Ef- 
forts by  the  Shipbuilders  Council  of  America  and  the  Coast  Guard 
have  been  particularly  beneficial.  I  hasten  to  point  out  that  the 
same  effort  should  be  undertaken  for  small-  and  medium-sized  ves- 
sels and  equipment. 

Three,  continued  action  and  funding  of  the  Sealift  modernization 
program  is  a  must.  While  helping  to  fulfill  the  paramount  goal  of 
bolstering  our  U.S.  security,  a  vigorous  program  will  also  provide 
opportunities  for  second  tier  shipyards. 

Four,  AWSC  supports  the  shipbuilding  technology  program  spon- 
sored by  the  Advanced  Research  Projects  Agency.  This  effort  is 
part  of  the  overall  technology  reinvestment  program  aimed  at  help- 
ing defense-related  industries  make  a  transition  to  civilian-oriented 
products.  This  program  shows  signs  of  promise,  and  it  deserves  the 
active  support  of  the  administration,  Congress,  and  industry. 


AWSC  believes  that  joint  government  industry  cost  sharing  pro- 
grams can  be  of  benefit  if  they  are  well  organized  and  focused.  To 
this  end,  AWSC  will  submit  a  proposal  to  ARPA  that  includes  joint 
industry/government  funding  of  a  market  study  to  identify  inter- 
national commercial  market  opportunities,  well  as  generate  up  to 
five  innovative  vessel  designs  and  manufacturing  systems  to 
produce  those  vessels  in  a  cost-efficient  fashion. 

Number  five,  and  in  conclusion,  some  of  our  foreign  competitors 
enjoy  subsidies  and  other  promotional  advantages  from  their  re- 
spective governments.  This  has  distorted  market  conditions.  The 
trade  negotiations  held  under  the  auspices  of  OECD  have  failed  to 
produce  an  agreement  and  a  process  to  eliminate  or  reduce  these 
subsidies.  We  are  grateful  to  Representative  Gibbons  for  introduc- 
ing H.R.  1402  and  for  forcing  the  Congress  and  the  administration 
to  focus  on  this  problem. 

The  solutions  to  our  problems  are  achievable.  Are  the  problems 
serious?  Yes,  of  course.  Are  subsidies  part  of  the  problem?  Yes.  But 
let  us  not  deceive  ourselves  that  it  is  the  only  part  of  the  problem. 
The  answer  lies  in  timely  and  sustained  efforts  in  public  and  pri- 
vate sectors  united  in  a  new,  dedicated,  and  vigorous  partnership. 

As  Americans,  we  are  united  in  our  desire  to  do  the  right  thing 
for  our  country.  Every  measure  we  take  as  public  officials  and  in- 
terested citizens  is  guided  by  this  principle.  The  challenge  is  tall, 
but  we  have  met  many  fearsome  challenges  in  the  past. 

Mr.  Chairman,  once  again  I  want  to  thank  you  for  the  invitation 
to  appear  today  a»  well  as  the  efforts  by  you  and  Chairman  Studds 
on  behalf  of  the  U.S.  maritime  industry  and  the  shipyards  that 
support  it. 

Mr.  LiPiNSKi.  Thank  you,  Mr.  O'Neill.  We  also  have  a  copy 
here — and  I  will  turn  in  for  the  record  without  objection — of  the 
American  Waterways  Shipyards  Conference  to  members  that  you 
have  been  good  enough  to  supply  us  with. 

Mr.  O'Neill.  Thank  you  very  much. 

[The  statement  of  Mr.  O'Neill  may  be  found  at  end  of  hearing.] 

Mr.  LiPiNSKL  The  Chair  will  now  recognize  Mr.  Stocker. 

STATEMENT  OF  JOHN  STOCKER,  PRESIDENT,  SHIPBUILDERS 

COUNCIL  OF  AMERICA 

Mr.  Stocker.  Mr.  Chairman,  thank  you  very  much. 

My  name  is  John  J.  Stocker,  and  I  am  President  of  the  Ship- 
builders Council  of  America,  which  is  the  national  trade  associa- 
tion that  represents  private  American  shipyards,  marine  equip- 
ment suppliers  and  naval  architects. 

I  should  add  that  our  membership  tends  to  be  in  the  larger  ship- 
yards as  compared  to  the  membership  that  Mr.  O'Neill's  organiza- 
tion represents. 

We  have  attached  to  our  written  testimony  a  list  of  member  com- 
panies of  the  Shipbuilders  Council  for  inclusion  in  the  record. 

We  appreciate  the  opportunity  to  express  our  views  to  you  today, 
Mr.  Chairman,  on  H.R.  2151,  H.R.  2152,  H.R.  1402,  S.  990,  and  leg- 
islation that  was  introduced  last  night  and  marked  up  this  morn- 
ing, H.R.  2547,  a  piece  of  legislation  that  is  directed  toward  assist- 
ing American  shipyards  in  gaining  market  access. 


We  want  to  thank  you,  Mr.  Chairman  and  the  members  of  the 
subcommittee,  and  the  full  committee,  for  their  leadership  in  deal- 
ing with  issues  concerning  maritime  reform  and  in  assisting  the 
U.S.  shipbuilding  and  ship  repair  industries  in  attaining  a  competi- 
tive position  in  the  world  marketplace. 

The  members  of  the  committee  understand  that  it  has  been  four 
years  since  the  Shipbuilders  Council  initially  filed  its  Section  301 
petition  with  the  U.S.  Trade  Representative  and  over  a  year  since 
the  international  trade  negotiations  that  were  launched  responding 
to  that  petition  have  collapsed. 

During  that  period  of  time,  our  trading  partners  have  not  ended 
their  subsidy  practices,  and  the  situation  in  American  shipyards 
has  gotten  steadily  worse.  With  the  significant  downsizing  of  the 
naval  fleet  during  the  remainder  of  the  1990's,  the  U.S.  shipbuild- 
ing industry  is  facing  massive  layoffs  and  yard  closures.  It  is  our 
estimate  that  by  1998,  there  will  be  only  one  or  two  major  Ameri- 
can shipyards  left  that  can  build  big,  oceangoing  ships.  We  will  be 
down  to  about  28,000  employees  by  comparison  to  the  current  situ- 
ation of  roughly  100,000,  unless  we  can  somehow  gain  access  to 
commercial  ship  construction  contracts  in  the  next  couple  of  years. 

Obviously,  Mr.  Chairman,  American  shipyards,  we  believe,  are 
an  integral  part  of  the  U.S.  economic  fabric;  and  we  think  that  for 
both  reasons  of  economic  policy  as  well  as  national  security  policy, 
that  programs  should  be  put  into  place  to  support  American  ship- 
yards. We  should  also  continue  to  focus  on  the  issue  of  the  distor- 
tions that  currently  exist  in  the  international  market  and  take 
steps  to  remedy  those  distortions. 

As  you  pointed  out,  Mr.  Chairman,  the  industry  has  gone  with- 
out subsidy  since  1981  when  the  U.S.  Government  unilaterally 
ended  the  CDS  program  for  U.S.-flag  ships  built  in  U.S.  yards. 

As  we  have  pointed  out  on  a  number  of  occasions,  the  timing 
could  not  have  been  worse  for  that  decision  because  as  the  interna- 
tional shipbuilding  market  went  into  depression,  we  ended  our  sub- 
sidies and  our  colleagues  around  the  world  increased  theirs.  As  a 
result,  the  possibility  of  any  commercial  work  coming  to  the  United 
States  was  made  moot. 

In  fact,  it  was  recognized  that  the  existence  of  these  practices 
were  becoming  so  distortive  of  the  marketplace  that  early  in  the 
1980's  the  Organization  for  Economic  Cooperation  and  Develop- 
ment, known  as  the  OECD,  recognized  the  basic  anticompetitive 
nature  of  these  subsidy  practices;  and  they,  in  fact,  signed  a  docu- 
ment in  which  they  agreed  not  to  introduce  any  new  measures  and 
to  gradually  eliminate  the  ones  they  already  had.  Unfortunately, 
that  document  failed  to  come  into  play  because  they  failed  to  put 
an  enforcement  mechanism  into  place. 

Negotiations  were  launched  in  1989  that  led  to  a  draft  agreement 
which  was  tabled  in  December  of  1991.  The  U.S.  shipbuilding  in- 
dustry immediately  supported  this  draft  agreement  and  indicated 
to  the  U.S.  Trade  Representative  that  we  did.  However,  in  April  of 
1992  the  European  Community,  Japan,  and  South  Korea,  caused 
the  talks  to  collapse. 

We  believe  the  reason  they  undermined  the  talks  was  because  of 
the  fact  that  they  were  unwilling  to  end  their  practices.  We,  frank- 
ly, Mr.  Chairman,  had  no  cards  to  play  during  the  negotiating  proc- 


ess;  and  as  a  result,  they  did  not  feel  compelled  to  meet  our  expec- 
tations of  ending  their  practices.  These  practices  continued  since 
April  of  1992. 

My  statement  and  our  accompanying  study  on  international 
shipbuilding  make  it  very  clear  that  during  the  time  period  in  the 
past  16  months  or  so,  subsidy  practices  have  continued  and  have 
continued  to  support  contracts  that  have  been  awarded  to  foreign 
shipyards. 

What  we  have  to  conclude,  Mr.  Chairman,  is  there  are  trading 
partners  that  are  going  to  hold  on  very  tightly  to  their  shipbuilding 
subsidy  practices  unless  they  have  a  strong  enough  incentive  to  dis- 
continue them. 

Before  I  begin  my  comments  on  the  legislation  that  has  recently 
been  introduced  by  the  Merchant  Marine  Committee  leadership,  I 
should  comment  on  the  legislative  efforts  that  are  being  undertak- 
en to  solve  the  problem  of  foreign  subsidy  practices. 

I  agree  with  Mr.  O'Neill  that  solving  the  foreign  subsidy  question 
on  its  own  is  not  sufficient  to  create  positive  market  conditions  for 
U.S.  shipyards.  But,  getting  control  of  foreign  government  distor- 
tions of  the  marketplace  must  be  achieved,  because  the  industry 
recognizes  the  limitations  on  the  Treasury  in  the  inability  to  con- 
struct the  Federal  funding  programs  of  the  past. 

The  goal  of  H.R.  1402,  the  Shipbuilding  Trade  Reform  Act  of 
1993,  commonly  referred  to  as  the  Gibbons  bill,  is  intended  to  pro- 
vide an  incentive  to  foreign  countries  that  ties  discontinuation  of 
shipbuilding  subsidy  and  shipbuilding  practices  to  U.S.  market 
access. 

The  statement  that  I  have  provided  indicates  the  similarities  and 
the  differences  between  H.R.  1402  and  the  bill  that  was  passed  last 
year  by  the  House,  H.R.  2056,  that  unfortunately  stalled  in  the 

S.  990  is  a  similar  bill  to  H.R.  1402. 

Mr.  Chairman,  we  believe  that  one  or  the  other  pieces  of  these 
legislation  is  absolutely  vital  in  order  to  achieve  success  in  the  ne- 
gotiating process.  In  other  words,  without  leverage,  our  trade  nego- 
tiators cannot  achieve  success  in  the  negotiating  process.  We 
expect  a  statement  out  of  the  administration  tomorrow  morning  in 
regard  to  their  point  of  view  and  regard  to  H.R.  1402. 

Let  me  turn  to  the  maritime  reform  legislation  that  this  commit- 
tee has  been  working  aggressively  on  over  the  past  few  weeks.  We, 
first  of  all,  want  to  congratulate  you  on  the  efforts  that  you  have 
been  making  in  attempting  to  deal  with  the  problems  facing  U.S. 
flag  operators  as  well  as  U.S.  shipyards. 

H.R.  2151,  we  understand  that  the  committee  is  attempting  to 
modernize  the  government  support  programs  for  U.S.-flag  opera- 
tors. 

We  are  concerned,  however,  about  efforts  that  may  lead  to  inad- 
vertent U.S.  market  access  to  foreign  subsidizers.  While  we  support 
the  language  in  Section  403(b)(2)  that  prohibits  the  U.S.-flag  carrier 
from  building  in  a  foreign  subsidized  shipyard,  we  don't  believe 
that  the  current  cutoff  date  of  May  19th  will  be  effective  in  closing 
off  access  to  the  marketplace.  We  believe  there  are  contracts  cur- 
rently in  place  that  are  prior  to  the  May  19th  deadline. 
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Secondly,  the  committee  needs  to  be  aware  that  we  are  con- 
cerned about  language  in  403(b)(4)(B)  that  permits  secondhand  ves- 
sels less  than  10  years  old  to  enter  U.S.  flag.  We  are  a  little  con- 
cerned about  the  potential  for  a  circumvention  of  the  ban  on  subsi- 
dized foreign  ships  coming  into  the  marketplace. 

In  regard  to  H.R.  2152,  which  was  a  measure  to  modernize  the 
CCF  program,  we  support  the  bill;  and  we  pledge  our  efforts  to  the 
committee  to  work  with  you  to  obtain  passage  of  the  legislation. 

Finally,  Mr.  Chairman,  there  has  been  considerable  discussion  of 
late  of  more  directed  and  specific  programs  to  assist  U.S.  shipyards 
in  gaining  market  access  to  the  future  global  market.  We  want  to 
thank  the  committee  Members  and  staff  for  the  work  that  has  gone 
into  the  legislation  that  was  introduced  yesterday  and  marked  up 
this  morning. 

We  believe  the  legislation  will  address  many  of  the  concerns  we 
have  about  improving  our  competitiveness.  Mr.  O'Neill  is  quite  cor- 
rect that  the  number  one  priority  for  both  the  second  tier  and  the 
larger  shipyards  is  improving  our  competitiveness  so  that  once  the 
market  access  is  achieved,  we  can  maintain  market  share.  We  also 
believe  that  the  efforts  that  were  undertaken  this  morning  by  the 
committee  can  be  made  to  fit  within  an  overall  U.S.  trade  policy 
that  searches  for  an  international  solution  of  the  problems  of  for- 
eign government  distortions  of  the  marketplace. 

While  it  is  difficult  to  know  at  present  if  the  combination  of  re- 
search and  development  efforts,  Title  XI  restructuring,  series  pro- 
duction support,  and  chartering  of  double-hull  tankers  by  the  De- 
fense Department  is  the  right  mix,  it  is  in  our  view  that  all  options 
must  be  explored.  We  are  not  certain  which  button  needs  to  be 
pushed  in  order  to  create  success. 

Mr.  Chairman,  in  closing,  our  own  unsubsidized  industry  is  on 
the  brink  of  destruction.  Our  yards  cannot  fight  foreign  govern- 
ments. Furthermore,  unless  our  government  acts  quickly,  it  will 
not  only  be  American  shipyards  and  American  shipyard  workers 
who  will  be  affected  but  also  the  country's  steel  mills,  marine 
equipment  manufacturing  plants,  and  more  than  1,000  other  U.S. 
shipyard  supplier  industries.  By  1998,  we  run  the  risk  that  another 
180,000  Americans  will  be  on  the  unemployment  lines  unless  some- 
thing is  done  now  to  enable  American  shipyards  to  reenter  the 
commercial  market. 

Thank  you  very  much. 

Mr.  LiPiNSKi.  Thank  you  very  much,  Mr.  Stocker. 

And  I  realize  that  you  moved  around  a  little  bit  in  your  testimo- 
ny, and  so  that  we  have  your  full  testimony,  without  objection,  I 
would  like  to  accept  your  testimony  m  its  totality  here. 

We  don't  have  any  objection,  so  we  will  do  that. 

[The  statement  of  Mr.  Stocker  may  be  found  at  end  of  hearing.] 

Mr.  LiPiNSKi.  We  will  also  place  in  the  record— you  supplied  us 

with   the   supporters   of  the   Shipbuilding   Trade   Reform   Act   of 

1993_your  organizations   and  the   members   of  the   Shipbuilders 

Council  of  America.  We  will  also  include  that  in  the  record. 

I,  first  of  all,  would  like  to  start  off  the  questioning  this  after- 
noon with  a  question  for  Mr.  O'Neill. 


Mr.  O'Neill,  you  mentioned  that  many  of  the  shipyards  in  your 
conference  are  able  to  compete  in  the  world  market  today  even 
though  many  foreign  shipyards  are  receiving  subsidies. 

What  kind  of  market  share  do  they  have  today?  And  what  kind 
of  share  do  you  think  they  are  capable  of  if  subsidies  were  elimi- 
nated worldwide? 

Mr.  O'Neill.  Basically,  there  are  several  yards,  several  compa- 
nies, in  our  organization  that  have  been  successful  in  the  interna- 
tional marketplace.  They,  by  no  means,  hold  a  major  share;  but 
they  hold  oh,  I  would  say,  anywhere  from  5  to  a  10  percent  share 
in  some  of  the  types  of  markets  that  they  are  involved  in,  such  as 
fishing  vessels,  let's  say  small  military  patrol  boats,  crew  boats  and 
things  of  that — vessels  of  that  nature. 

I  happen  to  think  that  they  are  capable  of  occupying  still  an 
even  larger  portion  of  those  markets  if  the  playing  field  were 
brought  down  to  an  absolutely  fair  and  level  situation. 

So,  at  the  risk  of  sounding  like  a  cheerleader,  I  would  think  that 
our  yards  could  move  up  to  25,  30  percent  of  many  of  those  types  of 
market  niches,  maybe  more. 

Mr.  LiPiNSKi.  Do  you  have  any  figures  available  today  on  what 
countries  have  what  market  shares  at  the  present  time? 

Mr.  O'Neill.  I  don't  have  that  information  at  my  fingertips  now. 
Congressman;  but  I  would  be  glad  to  get  it  for  you.  And  if  I  may  I 
would  request  permission  to  submit  that  in  writing  for  the  commit- 
tee's consideration. 

Mr.  LiPiNSKi.  We  would  appreciate  it  very  much.  We  certainly 
could  use  that. 

Mr.  LiPiNSKi.  Mr.  Stocker,  it  is  the  subcommittee's  understand- 
ing that  several  of  your  members  don't  believe  that  they  will 
pursue  contracts  in  the  container  vessel  market  for  the  foreseeable 
future  and  they  will,  instead,  concentrate  on  the  growing  tanker 
market. 

Do  you  believe  this  is  a  fair  assessment  of  the  situation? 

Mr.  Stocker.  Mr.  Chairman,  a  number  of  our  companies  are 
looking  at  specific  market  sectors  that  they  will  pursue.  I  think  it 
is  up  to  each  individual  company  to  determine  which  market  sector 
offers  them  the  best  potential  for  being  competitive. 

We  have  shipyards  that  are  looking  at  the  O&G  tanker  market. 
We  have  companies  that  are  looking  at  the  OCC  market.  While 
some  companies  have  indicated  that  container  ships  are  something 
that  they  may  not  necessarily  move  to  aggressively,  I  would  hesi- 
tate to  say  that  there  is  some  particular  company  within  the  indus- 
try that  would  not  seek  to  enter  the  container  ship  market. 

I  think  it  would  be  a  mistake  for  us  to  try  to  predetermine  which 
market  segments  would  be  most  appropriate  for  our  industry  since 
each  company  knows  best  what  its  strengths  and  weaknesses  are. 

In  response  to  your  question  to  Mr.  O'Neill,  just  a  rough  order  of 
magnitude,  a  market  share  of  the  Japanese  control  40  percent  of 
the  market,  and  the  Koreans  control  23  percent,  the  European 
Community  has  about  20  percent  of  the  market  share.  I  will  work 
with  Mr.  O'Neill  to  provide  you  definitive  answers  in  detail  on 
what  the  total  breakdown  is  by  individual  country. 

Mr.  LiPiNSKi.  Thank  you,  Mr.  Stocker. 

The  Chair  now  recognizes  Mr.  Taylor? 
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Mr.  Taylor.  Thank  you,  Mr.  Chairman. 

I  want  to  open  this  up  to  both  of  you  gentlemen. 

Mr.  O'Neill,  with  respect  to  your  organization,  it  is  my  under- 
standing that  your  organization,  in  the  past  few  months,  has  been 
actively  receiving  orders  for  either  the  building  or  the  conversion 
of  double-hull  vessels,  in  the  range  that  you  determined,  600  feet 
on  down. 

Mr.  Stocker's  organization,  on  the  other  hand,  has  shown  a  bit  of 
reluctance. 

I  am  just  curious.  It  is  my  feeling  that  somehow  the  oil  compa- 
nies or  those  people  in  the  marine  transportation  business  might 
be  thinking  that  there  is  going  to  be  some  backsliding  in  the  inter- 
national area  as  far  as  ships  coming  in  internationally  to  our 
shores.  But  we  are  going  to  stick  to  our  guns  on  the  Jones  Act. 

I  would  like  to  hear  your  opinion  on  that.  And  I  would  also  like 
to  hear  your  opinion  if  you  would  like  to  see  this  committee  speed 
up  the  provisions  and  the  implementation  of  OP  90  as  far  as  those 
people  using  single-hull  tankers  before  they  are  retired  or  sent 
someplace  else  in  this  world. 

Mr.  O'Neill.  I  have  not  perceived.  Congressman,  any  deliberate 
backsliding  on  the  international  front  versus  the  Jones  Act. 

Although,  as  you  point  out,  that  may  very  well  be  a  dynamic 
that  is  at  play  here.  In  terms  of  our  advocating  any  kind  of  stepped 
up  compliance  or  tightening  of  the  deadlines  for  OP  90,  that  is  a 
very  critical  question. 

I  don't  want  to  get  out  too  far  in  front  of  my  membership  here 
on  this  question,  but  I  think  that  would  be  something  to  consider. 
But  I  don't  want  to  take  that  question  on  right  now.  It  is  very  deli- 
cate in  terms  of  within  our  organization.  We  also  have  carrier 
members  as  well  as  shipyard  members.  So  in  light  of  that,  I  don't 
think  I  can  give  you  a  direct  comment  on  that. 

Mr.  Taylor.  Can  I  ask  you  to  poll  your  membership? 

Mr.  O'Neill.  Sir,  I  would  be  glad  to  do  that. 

Mr.  Stocker.  Mr.  Taylor,  let  me  respond  to  the  questions  that 
you  have  raised. 

First  of  all,  I  think  it  is  true  that  our  trading  partners  recognize 
that  the  United  States'  position  on  the  Jones  Act  is  an  extremely 
tough  one  and  one  that  we  are  not  likely  to  back  off  on  in  the 
course  of  the  coming  years. 

Do  they  believe  that  we  are  not  going  to  approach  the  interna- 
tional problem  with  any  ferocity  or  intent  of  purpose?  I  doubt  it 
very  much.  I  think  they  recognize  that  this  is  an  issue  that  is  re- 
ceiving broader  attention  before  the  Congress  and  the  administra- 
tion and  that  certainly  it  has  to  be  resolved. 

Mr.  O'Neill's  members  are  fortunate  in  the  sense,  too,  that  in 
their  market  segment,  which  tends  to  be  in  the  smaller  ship  scale, 
the  existence  of  subsidy  practices,  while  real,  are  not  as  distorted 
as  they  are  on  the  larger  ships.  I  don't  want  to  minimize  the 
impact  on  them.  We  have  found  in  our  analysis  that  it  is  usually 
on  the  high  value  end  of  the  market,  the  complicated  ships,  the 
passenger  ships,  the  O&G  tankers,  and  so  on,  where  we  have  seen 
the  greatest  level  of  government  intervention  because  they  are  big 
ticket  items,  and  they  are  also  relatively  more  labor  intensive  than 
the  smaller  bulk  carrier  or  the  smaller  tanker. 
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So  that  explains  part  of  the  reason  why  some  of  the  smaller  ship- 
yards have  been  successful  at  being  able  to  penetrate  the  global 
market.  Some  of  those  companies  are  members  of  our  organization 
as  well. 

Companies  like  Bender,  for  example,  have  been  very  successful 
in  being  able  to  sell  shrimpers  to  Kuwait  and  drill  barges  to  Ven- 
ezuela and  patrol  boats  to  Colombia.  So  efforts  are  being  undertak- 
en by  companies  and  even  in  the  big  yards.  I  don't  want  to  leave 
you  with  the  impression  that  we  are  sitting  back  waiting  for  some- 
body to  solve  the  problem.  Big  yards  are  out  talking  to  the  market- 
place, talking  to  the  owners,  trying  to  get  a  fix  on  where  the  de- 
mands are  and  so  on. 

It  is  pretty  clear  to  me  that  in  that  particular  area,  we  are  going 
to  see  a  continued  high  level  of  activity  no  matter  what  happens. 

On  the  subject  of  OP  90,  we  would  fully  endorse  an  acceleration 
of  the  phaseout  schedule.  Frankly,  the  position  adopted  by  the 
International  Maritime  Organization  is  more  aggressive  than  the 
position  that  has  been  adopted  by  the  U.S.  Government. 

In  our  own  view,  the  question  of  unsafe  ships  is  one  that  is  gain- 
ing widespread  concern  and  support  for  dealing  with  that  issue. 
Internationally,  we  found  that  in  our  discussions  with  owners  and 
builders  around  the  world,  there  is  a  real  concern  about  taking 
unsafe  ships  off  the  marketplace. 

So  we  would  welcome  some  attempts  to  try  to  bring  some  of 
those  issues  to  resolution  in  the  U.S. 

Mr.  LiPiNSKi.  I  am  going  to  interrupt  you  at  the  present  time. 
We  are  going  to  go  over  and  vote.  We  will  return  as  quickly  as  pos- 
sible, and  the  Chair  will,  once  again,  at  that  time,  recognize  Mr. 
Taylor. 

[Recess] 

Mr.  LiPiNSKi.  Well,  we  are  back.  For  how  long,  who  knows?  In 
light  of  that,  I  am  going  to  recognize  Ms.  Schenk  for  her  questions. 

STATEMENT  OF  THE  HON.  LYNN  SCHENK,  A  U.S. 
REPRESENTATIVE  FROM  CALIFORNIA 

Ms.  Schenk.  Thank  you,  Mr.  Chairman.  And  I  do  have  an  open- 
ing statement,  and  I  ask  unanimous  consent  to  submit  it  for  the 
record. 

Mr.  LiPiNSKi.  Well,  if  you  won't  object,  I  won't  object.  So  ordered. 

[The  statement  of  Ms.  Schenk  follows:] 

Statement  of  Hon.  Lynn  Schenk,  a  U.S.  Representative  from  California 

Thank  you,  Mr.  Chairman,  and  I  commend  you  for  holding  this  important  and 
timely  hearing. 

Since  Federal  shipbuilding  subsidies  were  eliminated  early  in  the  Reagan  Admin- 
istration, we  have  witnessed  the  loss  of  over  40  U.S.  shipyards  and  along  with  them 
thousands  of  good  jobs  for  American  workers.  It  is  time  to  stop  the  hemorrhaging 
and  reestablish  the  U.S.  as  an  internationally  competitive  shipbuilding  nation. 

U.S.  shipbuilders  cannot  compete  without  our  help  in  an  internationally  market 
controlled  by  countries  that  subsidize  their  shipbuilding  industry.  Our  industry  is 
an  endangered  species  and  the  free  market  does  not  provide  a  restoration  plan.  We 
must  act  swiftly  before  American  shipbuilding  is  solely  a  subject  for  museums. 

Mr.  Chairman,  the  bills  we  are  discussing  today  are  important  steps  in  the  right 
direction.  I  am  proud  to  be  a  cosponsor  of  H.R.  2151,  and  I  am  happy  that  we  have  a 
chance  today  to  discuss  ways  to  strengthen  the  Federal  Government's  efforts  to  pre- 
serve a  vital  American  industry. 
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I  want  to  welcome  Mr.  Stocker  and  Mr.  O'Neill  and  express  my  appreciation  to 
you  for  taking  time  to  be  with  us  today.  I  look  forward  to  hearing  your  views. 
Again,  thank  you,  Mr.  Chairman. 

Ms.  ScHENK.  I  guess  we  don't  have  enough  for  the  party  like  we 

did  before.  t        i      ^      j 

Mr.  Stocker,  I  have  a  couple  of  questions  for  you.  1  understand 
that  you  indicated  that  you  believe  American  shipyards  need  to 
build  30  to  50  commercial  ships  a  year  in  order  to  become  interna- 
tionally competitive.  Do  you  believe  that  the  support  proposed  in 
H.R.  2151  is  adequate  to  achieve  that  level  of  production? 

Mr.  Stocker.  The  language,  Congresswoman,  in  2151  which  is  di- 
rected toward  creating  the  conditions  for  modernization  for  U.S. 
ship  operators  will  not  necessarily  lead  to  construction  of  ships  in 
U.S.  shipyards.  We  think  it  is  helpful  that  the  language  that  specif- 
icaliy  inhibits  U.S.  ship  operators  from  buying  from  foreign  ship 
builders  is  helpful  in  maintaining  the  U.S.  trade  stance  toward 
these  subsidy  practices.  But  those  measures  in  and  of  themselves 
will  not  lead  to  construction  of  ships  in  the  United  States. 

Ms.  ScHENK.  Well,  thank  you.  Mr.  Stocker,  if  we  have  to  compete 
with  subsidized  foreign  ship  builders,  would  the  SCA  support,  as  a 
complement  to  2151,  a  program  that  assures  that  a  fair  share  of 
U.S.  imports  are  reserved  for  U.S.-built,  U.S.-owned,  U.S.-operated 

ships?  ^-    , 

Mr.  Stocker.  We  are  prepared  to  accept  any  measures  that 
would  help  us  gain  market  access  and  if  it  appears  to  us  that  our 
trading  partners  absolutely  refuse  a  cessation  of  their  subsidy  prac- 
tice, all  bets  are  off  and  what  we  have  is  a  full-fledged  trade  war 
with  Asia  and  Europe.  We  cannot  sacrifice  our  shipyards  to  other 
countries  unless  we  are  prepared  to  protect  ourselves.  We  think  it 
is  premature  to  close  off  any  options  that  we  might  want  to  consid- 

er. 

Ms.  ScHENK.  Do  you  think  that  a  short-term  program  of  cargo 
reservation,  say  five  to  10  years,  would  provide  sufficient  protection 
to  allow  the  American  shipbuilding  industry  to  achieve  interna- 
tional production  levels  and  then  be  able  to  compete  in  the  interna- 
tional shipbuilding  market?  ^     •  i.^ 

Mr.  Stocker.  That  is  a  question  we  are  taking  a  look  at  right 
now,  and  we  will  be  back  to  the  committee  with  a  response  to  that 

Ms.  ScHENK.  Thank  you,  very  much.  That  is  all  that  I  have. 
I  yield  back  the  balance  of  my  time. 

Mr.  LiPiNSKi.  Thank  you  very  much.  I  have  some  questions  that  I 
may  submit  to  you  and  I  am  sure  that  you  will  answer  for  the 

record. 

I  want  to  say  I  apologize  to  you  for  the  delay  in  starting  this 
hearing,  for  the  interruptions,  for  the  lack  of  attendance.  I  person- 
ally apologize  for  this,  but  it  is  just  one  of  those  things.  We  have  a 
very  controversial  piece  of  legislation  on  the  Floor.  I  stayed  over 
there  to  be  guaranteed  that  we  would  have  at  least  40  minutes  to 
finish  our  agenda  over  here.  I  arrived  back  over  here  and  we  have 
another  vote.  How  that  came  to  pass,  I  don't  know.  But  I  appreci- 
ate your  patience  here. 

If  we  feel  that  it  is  necessary  for  you  to  come  back  at  some  time, 
we  will  certainly  schedule  much  earlier  in  the  morning  so  that  we 
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don't  have  any  conflicts.  Thank  you  very  much.  Have  a  wonderful 
day. 

Mr.  Stocker.  Thank  you,  Mr.  Chairman. 

Mr.  O'Neill.  Thank  you,  Mr.  Chairman. 

[Whereupon,  at  3:14  p.m.,  the  Subcommittee  was  adjourned;  and 
the  following  was  submitted  for  the  record:] 
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Mr.  Chairman  and  Members  of  the  Merchant  Marine  Subcommittee,  I  am  Robert 
O'Neill,  Vice  President  of  the  American  Waterways  Operators  and  Director  of  the 
American  Waterways  Shipyard  Conference  (AWSC).    I  want  to  thank  you  for  the 
opportunity  to  appear  before  you  today  and  to  serve  on  this  distinguished  panel 
representing  the  U.S.  shipbuilding  and  ship  repair  industries.    In  addition,  I  want  to 
commend  you,  Mr.  Chairman,  for  your  active  interest  and  determination  on  behalf  of  the 
U.S.  maritime  industry.   Today's  hearing  is  yet  another  example  of  your  leadership  during 
these  watershed  times. 

The  American  Waterways  Shipyard  Conference  is  the  national  trade  association 
representing  second-tier  --  small  and  medium  size  -  shipyards.    Its  mission  is  to 
participate  actively  on  behalf  of  second  tier  shipyards  in  the  legislative  and  regulatory 
processes  and  to  provide  education  and  information  both  to  its  members  and  to  the 
public.   A  hst  of  AWSC  members  is  attached  to  my  written  statement.   AWSC  is  a 
conference  of  the  American  Waterways  Operators  (AWO),  the  national  trade  association 
for  the  inland  and  coastal  tug  and  barge  industry. 

AWSC  members  build  and  repair  towboats  and  barges,  offshore  service  vessels,  fish  and 
fish  processing  vessels,  passenger  vessels,  oceanographic  research  vessels,  as  well  as 
dredging  vessels  for  the  Army  Corps  of  Engineers,  U.S.  Navy  and  Coast  Guard  vessels 
and  vessels  used  by  state  and  local  governments  for  port  management  and  safety. 

Second-tier  shipyards  are  a  key  component  of  the  U.S.  shipbuilding  and  ship  repair 
capability.    Second-tier  yards  are  those  shipyards  that  build  and/or  repair  steel  and 
aluminum  vessels  up  to  600  feet  in  length.   A  second-tier  shipyard  employs  anywhere 
from  15  to  3400  workers  and  operates  on  the  inland  river  system,  the  Gulf  Coast,  the 
Pacific  Northwest,  the  Great  Lakes  and  East  Coast.    Historically,  second-tier  shipyards 
have  been  small,  independent  businesses,  owned  and  operated  by  individuals  or  families 
and  are  managed  by  a  relatively  small  staff.   They  are  fiercely  competitive  and 
iimovative.    In  fact,  a  few  AWSC  members  have  been  successful  in  the  international 
marketplace  and  build  vessels  for  export.    Despite  unfair  subsidy  practices  by  foreign 
countries,  the  second-tier  shipyards  in  operation  today,  while  they  still  face  many 
difficulties,  have  survived  a  severe  industry  downturn  during  the  mid  and  late  1980's  and 
have  emerged  leaner  and  better  able  to  compete  in  today's  tough  market.    Indeed,  we 
see  them  rising  to  a  new  ascendancy  by  the  end  of  the  century  because  of  their  energy, 
productivity  and  competitiveness. 

We  believe  that  America  must  remain  a  maritime  nation.   There  have  been  countless 
speeches  and  pronouncements  to  this  effect  over  many  years.   This  has  been  even  more 
pronounced  in  the  consideration  of  maritime  reform  legislation  in  the  102nd  Congress, 
and,  now  again  in  this  Congress.   As  we  debate  the  steps  necessary  to  maintain  some 
semblance  of  a  maritime  nation,  one  that  matches  the  nation's  needs,  let  us  remember 
that  both  the  industrial  strength  and  national  security  of  the  United  States  depend  in 
significant  measure  on  a  strong  and  responsive  shipbuilding  industry.   America  must  have 
the  ability  to  design,  build  and  repair  all  types  and  sizes  of  vessels,  ranging  from  river 
tugs  and  barges  to  oceangoing  cargo  and  military  vessels.   We  have  arrived  at  a  time 
when  decisive  action  by  the  Administration  and  Congress  is  needed  to  reach  and 
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maintain  this  important  goal.   During  our  nation's  iiistory  we  have  equipped  ourselves  to 
fight  wars,  cure  diseases  and  fly  to  the  moon.   All  of  these  challenges  have  been  met  for 
the  purpose  of  protecting  the  common  good  and  enhancing  the  quality  of  life.    By 
revitalizing  the  U.S.  maritime  industry,  and  the  shipyards  that  service  it,  we  will  again 
remain  faithful  to  of  our  predecessors  by  doing  the  right  thing  for  America. 

At  this  point  I  would  like  to  offer  some  general  comments  and  observations  about  what 
should  be  done  to  address  the  problems  we  face. 

In  the  long  term  the  Congress  must  act  on  measures  that  will  increase  our  competitive 
strength.    I  emphasize  this  element  because  the  future  of  U.S.  shipyards  will  be 
determined  primarily  on  whether  or  not  they  are  capable  of  building  and  repairing 
vessels  in  a  cost  efficient,  high  quality,  on-time  delivery  fashion.   The  same  holds  true  for 
all  other  industries.   Therefore,  the  Congress  and  the  Administration  must  put  in  place 
measures  that  will  equip  U.S.  shipyards  with  the  tools  to  design,  build  and  successfully 
market  vessels  throughout  the  world.    In  support  of  this  goal,  I  offer- the  following 
suggestions: 

1.  Federal  agencies  such  as  the  Department  of  Commerce,  the  Maritime  Administration 
and  the  Export-Import  Bank  must  be  energized  with  the  mission  of  actively 
promoting  the  U.S.  shipyard  industry.    If  reorganization  is  necessary  to  make 
agencies  and  Departments  perform  for  the  people,  so  be  it.    U.S.  shipyards  need  a 
strong  advocate  to  promote  U.S.-built  products.   The  three  agencies  I  just  mentioned 
have  the  basic  structure  to  address  this  challenge  but  their  performance  has  not 
matched  the  need.    Many  times,  market  opportunities  are  lost  due  to  the 
unavailability  of  sufficient  financing.    We  cannot  allow  this  to  continue.   This  is  not  a 
plea  for  some  type  of  government  subsidy.   Instead  it  is  a  call  to  effective,  realistic 
and  sure  action  for  the  federal  government  to  be  a  legitimate  business  partner  with 
U.S.  industry. 

2.  Realistic  efforts  to  unify  U.S.  and  international  building  standards  must  be  brought  to 
a  successful  conclusion.   Progress  has  been  glacial,  however.    Efforts  by  the 
Shipbuilders  Council  of  America  and  the  Coast  Guard  have  been  particularly 
beneficial.    I  hasten  to  point  out  that  a  similar  effort  must  be  undertaken  for  small 
and  medium  size  vessels  and  equipment. 

3.  Continued  action  and  funding  of  the  Sealift  modernization  program  is  a  must.   Since 
over  90%  of  the  personnel  and  equipment  used  to  support  the  deployment  of 
American  troops  is  moved  on  cargo  vessels,  a  dependable  sealift  capability  is 
indispensable  to  our  national  security.   While  helping  to  fulfill  the  paramount  goal  of 
bolstering  our  national  security,  a  vigorous  sealift  modernization  program  will  also 
present  opportunities  for  second-tier  shipyards. 

4.  AWSC  supports  the  shipbuilding  technology  program  sponsored  by  the  Advanced 
Research  Projects  Agency  (ARPA).   This  effort  is  part  of  the  overall  Technology 
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Reinvestment  Project  aimed  at  helping  defense  related  industries  make  a  transition 
to  civilian  oriented  products.   This  program  shows  signs  of  promise  and  it  deserves 
the  active  support  of  the  Administration,  the  Congress  and  industry.    However,  many 
other  ambitious  programs  in  the  past  have  yielded  disappointing  results  and  we  will 
have  to  wait  and  see  what  happens  with  this  one. 

AWSC  believes  that  joint  government/industry  cost  sharing  programs  can  be  of 
benefit,  if  they  are  well  organized  and  focused.   To  this  end,  AWSC  will  submit  a 
proposal  to  ARPA  that  includes  joint  industry/government  funding  of  a  market  study 
to  identify  international  commercial  market  opportunities.    In  addition,  the  AWSC 
project  will  generate  up  to  five  innovative  vessel  designs  and  manufacturing  systems 
to  produce  these  vessels  in  a  faster  and  cost  efficient  way.    Finally,  our  proposal 
would  identify  financial  aids,  such  as  loan  guarantees  tailored  to  the  specific  needs  of 
second-tier  shipyards  as  well  as  the  establishment  of  an  Export  Trading  Company  to 
facilitate  sales  of  U.S.-built  products. 

AWSC  urges  this  committee  to  support  the  ARPA  program  and  a  sustained 
investment  in  technology  development. 

5.     Some  of  our  foreign  competitors  enjoy  subsidies  and  other  promotional  advantages 
from  their  respective  goverrmients.   This  has  distorted  market  conditions.   The  trade 
negotiations  held  under  the  auspices  of  the  Organization  for  Economic  Cooperation 
and  Development  (OECD)  have  failed  to  produce  an  agreement  on  a  process  to 
reduce  and  eliminate  government  subsidies.   We  are  grateful  to  Rep.  Gibbons  for 
introducing  H.R.  1402  and  for  forcing  Congress  and  the  Administration  to  focus  on 
this  problem. 

The  solutions  to  our  problems  are  achievable.   Are  the  problems  serious?    Yes,  of 
course.   Are  foreign  subsidies  part  of  the  problem?   Yes,  but  let  us  not  deceive  ourselves 
that  this  is  the  sole  problem.   The  answer  lies  in  timely  and  sustained  efforts  in  the 
public  and  private  sectors,  united  in  a  new,  dedicated,  and  vigorous  partnership. 

As  Americans  we  are  united  in  our  desire  to  do  the  right  thing  for  our  country.    Every 
measure  we  take  as  public  officials  and  involved  citizens  is  guided  by  this  principle.   In 
boosting  the  U.S.  shipyard  industry  we  are  helping  this  nation  prosper  and  grow  stronger. 
This  is  a  tall  challenge,  but  we  have  met  many  fearsome  challenges  in  the  past.   This 
challenge  can  and  must  be  met. 

Mr.  Chairman,  once  again  I  want  to  thank  you  for  the  invitation  to  appear  today  as  well 
as  for  the  efforts  by  you  and  Chairman  Studds  on  behalf  of  the  U.S.  maritime  industry 
and  the  shipyards  that  support  it. 
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AWSC  MEMBERS 


ALABAMA 

Alabama  Shipyard/ Atlantic  Marine,  Inc. 
Bender  Ship  Repair  Company,  Inc. 
Harrison  Brothers  Dry  Dock 
Steiner  Shipyard,  Inc. 

FLORIDA 

Gulf  Marine  Repair  Corporation 
Trinity  Marine  -  Panama  City 

GEORGLV 

Savannah  Marine  Service 

ILLINOIS 

National  Maintenance  and  Repair,  Inc. 

INDLVNA 

Corn  Island  Shipyard 
Jeffboat 

KENTUCKY 

Walker  Boat  Yard 

LOUISIANA 

Acadian  Shipyard,  Inc. 

Algiers  Iron  Works,  Inc. 

Aluminum  Boats  (Trinity  Marine  Group) 

Bollinger  Machine  Shop  and  Shipyard,  Inc. 

Bollinger  Quick  Repair 

Bourg  Dry  Dock  and  Service  Company 

Contifleeting 

Equitable  Shipyards  (Trinity  Marine  Group) 

Equitable  -  Madisonville  (Trinity  Marine  Group) 

Gretna  Machine  and  Iron  Works  (Trinity  Marine  Group) 

Halter  Marine  (Trinity  Marine  Group) 

HBM  River  Plant,  Inc. 

Lash  Marine  Services,  Inc./Int'l  Shipholding  Corp. 


Mobile,  Alabama 
Mobile,  Alabama 
Mobile,  Alabama 
Bayou  La  Batre,  Alabama 


Tampa,  Florida 
Panama  City,  Florida 


Savannah,  Georgia 


Hartford,  Illinois 


Lamar,  Indiana 
Jeffersonville,  Indiana 


Paducah,  Kentucky 


Bourg,  Louisiana 
Algiers,  Louisiana 
Crown  Point,  Louisiana 
Lockport,  Louisiana 
Harvey,  Louisiana 
Bourg,  Louisiana 
New  Orleans,  Louisiana 
New  Orleans,  Louisiana 
Madisonville,  Louisiana 
Harvey,  Louisiana 
Lockport,  Louisiana 
Baton  Rouge,  Louisiana 
New  Orleans,  Louisiana 
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Louisiana,  continued 


McDermott  Shipyards 

Plaquemine  Point  Shipyard 

Quality  Shipyard,  Inc. 

Service  Marine  Industries 

T.T.Barge  Cleaning,  Inc./T.T.Coatings,  Inc. 

Tiger  Shipyard,  Inc. 

MISSISSIPPI 

Halter  -  Moss  Point  (Trinity  Marine  Group) 

Mississippi  Marine  Corporation 

Moss  Point  Marine  (Trinity  Marine  Group) 

Superior  Boat  Works,  Inc. 

Trinity  Marine  -  Gulfport 

MISSOURI 

Missouri  Dry  Dock  and  Repair  Company,  Inc. 

NEW  JERSEY 

Union  Dry  Dock  and  Repair  Company 

OHIO 

McGinnis,  Inc. 

OREGON 

Gunderson,  Inc. 

Sundial  Marine  Tug  and  Barge  Works,  Inc. 

PENNSYLVANIA 

Hillman  Barge  Co.  (Trinity  Marine  Group) 

TEXAS 

Bludworth  Bond  Shipyard,  Inc. 

Carotex  Inc. 

Channel  Shipyard  Company,  Inc. 

Galveston  Shipbuilding  Company 

Glendale  Boat  Works,  Inc. 

Gulf  Copper  and  Manufacturing,  Inc. 


Amelia,  Louisiana 
Sunshine,  Louisiana 
Houma,  Louisiana 
Amelia,  Louisiana 
Harahan,  Louisiana 
Port  Allen,  Louisiana 


Moss  Point,  Mississippi 
Greenville,  Mississippi 
Escatawpa,  Mississippi 
Greenville,  Mississippi 
Gulfport,  Mississippi 


Cape  Girardeau,  Missouri 


Hoboken,  New  Jersey 


South  Point,  Ohio 


Portland,  Oregon 
Troutdale,  Oregon 


Brownsville,  Pennsylvania 


Houston,  Texas 
Port  Arthur,  Texas 
Baytown,  Texas 
Galveston,  Texas 
Channelview,  Texas 
Port  Arthur,  Texas 
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Texas,  continued 


John  Bludworth  Marine,  Inc. 
Newpark  Shipbuilding  and  Repair,  Inc. 
Orange  Shipbuilding  Company,  Inc. 
Platzer  Shipyard,  Inc. 
Southwestern  Barge  Fleet  Service,  Inc. 
Trinty  Marine  -  Beaumont 


Pasadena,  Texas 
Houston,  Texas 
Orange,  Texas 
Houston,  Texas 
Channelview,  Texas 
Beaumont,  Texas 


VIRGINIA 

Davis  Boat  Works,  Inc. 
Lyon  Shipyard,  Inc. 
Norfolk  Shipbuilding  and  Dry  Dock 
Corporation  -  Brambleton  Plant 
Tidewater  Equipment  Corporation 

WASHINGTON 

Duwamish  Shipyard,  Inc. 

Fishing  Vessel  Owners  Marine  Ways,  Inc. 

Foss  Shipyard 

Marco  Seattle,  Inc. 

Marine  Industries  Northwest,  Inc. 

Nichols  Bros.  Boat  Builders,  Inc. 

Pacific  Fisherman,  Inc. 

Westport  Shipyard,  Inc. 

WISCONSIN 

Peterson  Builders,  Inc. 


Newport  News,  Virginia 
Norfolk,  Virginia 

Norfolk,  Virginia 
Chesapeake,  Virginia 


Seattle,  Washington 
Seattle,  Washington 
Seattle,  Washington 
Seattle,  Washington 
Tacoma,  Washington 
Freeland,  Washington 
Seattle,  Washington 
Westport,  Washington 


Sturgeon  Bay,  Wisconsin 


21 


^ 


Shipbuilders  swte  330 

^_.._^:i    j.#  4301  N  Fairfax  Drive 

Council  Of  ^^,„g,^„  ^,^,„,3  22203 

AmGriCa  M  703-276-1700    Fax:  703-276-1707 


Statement  By 

John  J.  Stocker,  President 

Shipbuilders  Council  of  America 

Before 

Subcommittee  on  Merchant  Marine 
Committee  on  Merchant  Marine  &  Fisheries 

Re:  Maritime  Revitalization  & 
Foreign  Shipbuilding  Subsidies 


1334  Long  worth  House  Office  Building 
Washington,  DC  20515 

June  30,  1993 


22 

Mr.  Chairman,  Members  of  the  Subcommittee,  my  name  is  John  J. 
Stocker.  I  am  President  of  the  Shipbuilders  Council  of  America,  the  national  trade 
association  representing  American  shipyards,  marine  equipment  suppliers,  and 
naval  architects.    A  membership  list  is  attached  to  my  written  testimony. 

I  appreciate  the  opportunity  to  express  our  industry's  views  on  H.R.  2151 
(a  bill  to  amend  the  Merchant  Marine  Act,  1936,  to  establish  the  Maritime 
Security  Fleet  program),  H.R.  2152  (a  bill  to  amend  the  Merchant  Marine  Act, 
1936,  to  encourage  merchant  marine  investment),  the  Shipbuilding  Trade  Reform 
Act  of  1993  (H.R.  1402),  the  Shipbuilding  and  Ship  Repair  Free  Trade  Act  of 
1993  (S.  990),  and  legislation  that  is  currently  being  discussed  regarding 
shipbuilding  market  access  measures. 

First  of  all,  let  me  thank  the  Chairman  and  the  members  of  the 
subcommittee  for  their  leadership  in  dealing  with  issues  concerning  maritime 
reform  and  assisting  the  U.S.  shipbuilding  and  ship  repair  industries  in  attaining 
a  competitive  position  in  the  world  marketplace. 

It  has  now  been  four  years  since  the  Shipbuilders  Council  of  America  filed 
a  Section  301  petition  with  the  United  States  Trade  Representative,  and  over  a  year 
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since  the  international  trade  negotiations  responding  to  that  petition  collapsed. 
During  this  period,  the  situation  for  American  yards  has  gotten  steadily  worse. 
With  the  significant  downsizing  of  the  naval  fleet  during  the  remainder  of  the 
1990s,  the  U.S.  shipbuilding  industry  is  facing  massive  layoffs  and  yard  closures. 
By  1998  there  will  be  only  one  or  two  American  yards  left  that  can  build  big 
ships,  unless  the  industry  gains  access  to  commercial  ship  construction  contracts 
in  the  next  couple  of  years.  But  this  can  only  happen  in  a  market  that  is 
undistorted  by  subsidies. 

American  shipyards  are  an  integral  part  of  our  country's  critical 
manufacturing  industrial  base.  Ship  construction  represents  one  of  the  must 
difficult  and  complex  manufacturing  processes  in  the  world,  surpassing  aircraft  and 
missiles.  Because  it  requires  many  kinds  and  levels  of  expertise,  it  provides  work 
for  every  socio-economic  segment  in  our  society,  including  entry-level  jobs  for 
relatively  unskilled  urban  workers,  jobs  for  skilled  industrial  workers,  and  high- 
technology  jobs  for  degreed  engineers. 

Furthermore,  shipbuilding  provides  a  market  stimulus  for  more  basic 
industries  than  aircraft  or  any  other  product.  This  is  because  a  ship  is  a  small 
floating  city,  requiring  both  large  and  small  sizes  of  engines,  generators,  motors, 
pumps,  valves,  winches,  and  electrical  control  equipment,  in  addition  to  electrical 
cable,   electronic   navigation   equipment,    radios,   and,   of  course,   very   large 
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quantities  of  steel  plate.  This  is  why,  for  every  job  in  an  American  shipyard, 
another  three  jobs  are  created.  A  modest  shipbuilding  program  of  50  ships  a  year 
would  produce  approximately  100,000  American  jobs  in  shipyards  and  shipyard 
supplier  industries. 

In  other  words,  America's  shipyards  are  good  for  the  long-term  economic 
well-being  of  the  country,  as  well  as  essential  for  ensuring  that  the  United  States 
has  the  necessary  domestic  shipbuilding  skills  and  facilities  available  to  meet  our 
country's  defense  requirements  as  they  arise. 

The  U.S.  shipbuilding  industry  has  gone  without  subsidies  since  1981,  when 
the  U.S.  government  unilaterally  ended  the  Construction  Differential  Subsidy 
(CDS)  program  for  U.S. -flag  ships  built  in  U.S.  yards.  Unfortunately,  the  timing 
could  not  have  been  worse.  International  commercial  shipbuilding  was  in  the 
blackest  market  depression  in  history,  and  the  governments  in  all  shipbuilding 
countries  except  the  United  States  were  escalating  aid  programs  for  their  yards. 

By  propping  up  their  shipbuilding  industries  in  the  1980s  through  subsidies 
and  other  means,  foreign  governments  not  only  drove  unsubsidized  U.S.  yards  out 
of  the  commercial  shipbuilding,  they  encouraged  the  dumping  of  ships  on  an 
unprecedented  scale.  At  the  lowest  point,  Asian  and  European  shipyards  were 
barely  covering  half  their  production  costs. 

The  working  group  on  shipbuilding  in  the  Organization  for  Economic 
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Cooperation  and  Development,  known  as  the  OECD,  recognized  the  anti- 
competitive, market-distorting  effects  of  shipbuilding  subsidies  over  ten  years  ago. 
In  early  1983,  14  OECD  nations  signed  a  document  in  which  they  agreed  not  to 
introduce  any  new  shipbuilding  subsidies  and  to  gradually  eliminate  the  ones  they 
already  had.  However,  because  the  agreement  did  not  include  an  enforcement 
mechanism,  it  was  largely  ignored. 

A  new  draft  agreement  resulting  from  the  subsequent  OECD  negotiations 
begun  in  1989  contained  a  stringent  enforcement  mechanism.  It  also  contained  an 
antidumping  provision.  This  agreement  was  never  signed.  In  April  1992,  the 
European  Community,  Japan,  and  South  Korea  scuttled  the  talks.  The  United 
States  Government  had  underestimated  the  resistance  of  the  European  Community 
to  giving  up  their  shipbuilding  subsidies  and  the  insistence  of  the  Japanese  and 
South  Koreans  to  retain  ship  dumping  rights.  Moreover,  the  U.S.  Government  had 
underestimated  its  own  lack  of  muscle  in  the  negotiations,  because  it  had  given 
away  its  bargaining  chit  through  the  unilateral  termination  of  its  commercial 
shipbuilding  subsidy  program  in  1981. 

There  is  another  factor  which  is  reinforcing  the  determination  of  the 
European  Community,  Japan,  and  South  Korea  to  hold  on  to  their  subsidies:  the 
current  sluggish  market.  When  the  OECD  talks  began  in  1989,  the  international 
shipbuilding  market  had  emerged  from  the  decade-long  depression.    New  ship 
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orders  were  increasing  significantly  and  prices  were  rising  sharply.  Most  market 
analysts  were  forecasting  a  shipbuilding  boom  from  that  point  on  until  the  early 
2000s. 

As  it  has  turned  out,  those  market  predictions  were  overly  optimistic. 
Instead  of  continuing  to  move  rapidly  upward,  the  market  has  remained  relatively 
sluggish,  due  to  the  prolonged  economic  recession,  continuing  low  freight  rates, 
and  other  problems.  Nevertheless,  the  need  to  replace  the  aging  and  deteriorating 
ships  of  the  world's  merchant  fleet  remains.  There  will  be  an  upswing  in 
replacement  ship  orders,  but  not  until  the  second  half  of  the  1990s.  It  is  critical 
to  the  future  of  the  American  shipbuilding  industrial  base  that  our  yards  be  able 
to  compete  for  contracts  in  this  market  without  the  intervention  of  foreign 
governments  and  their  market-distorting  subsidies. 

The  seriousness  of  these  subsidy  practices  is  best  illustrated  by  a  current 
case  involving  an  American  shipping  company,  American  President  Lines,  and 
shipyards  located  in  Germany  and  Korea.  This  transaction  involving  the 
construction  of  12  container  ships  is  typical  of  the  kinds  of  distortions  that  are 
undertaken  in  the  marketplace  that  affects,  not  only  the  domestic  market,  but  the 
export  market,  as  well. 

Our  information  is  that  a  contract  was  signed  between  APL  and  HDW  in 
Germany  and  Daewoo  in  Korea  for  the  ship  construction.   The  initial  contract  is 
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for  four  vessels;  two  to  be  built  at  HDW  and  two  to  be  built  at  Daewoo. 
Reportedly,  the  contract  price  for  these  ships  is  DM153.3  million  per  ship.  In 
dollars  terms,  this  equates  to  about  $100  million  per  ship.  However,  recent  studies 
by  the  European  Economic  Community  indicate  that  the  German  shipyard  costs, 
without  subsidy,  would  equal  approximately  $140  million.  Thus,  the  subsidy 
support  being  provided  by  the  German  Government  and  the  guarantees  of  financial 
solvency  being  underwritten  by  the  state  of  Schleswig-Holstein  equals  40%. 

This  subsidy  case  is  particularly  important  in  that  APL  has  been  vigorously 
lobbying  the  U.S.  Government  for  the  right  to  buy  ships  built  with  foreign 
subsidies  from  overseas  yards  and  to  obtain  funding  from  the  U.S.  Government  for 
another  15  years  to  operate  the  ships  under  the  U.S.  flag.  U.S.-flag  ships  must 
be  owned  and  operated  by  U.S.  citizens.  To  receive  operating  differential 
subsidies  (ODS)  from  the  government,  they  must  also  be  U.S.  built.  Since  the  start 
of  the  ODS  program,  APL  has  received  $1.5  billion  from  U.S.  taxpayers,  in 
addition  to  $77.6  million  scheduled  for  fiscal  year  1993  payouts. 

Last  fall  [1992],  APL  solicited  bids  from  U.S.  yards  for  the  new 
containerships,  but  gave  them  only  17  days  to  respond,  an  unrealistic  timeframe 
that  indicated  the  solicitation  was  only  perfunctory  and  not  serious.  It  is  now  clear 
that  APL  planned  to  get  a  subsidized  contract  from  HDW  all  along,  and  has  been 
maneuvering  to  obtain  eligibility  for  operating  subsidies  from  the  U.S.  Government 
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for  these  ships,  just  like  it  was  able  to  do  in  the  late  1980s  for  five  ships  of  the 
same  design. 

At  that  time,  APL  ordered  five  containerships  from  German  yards,  with  the 
German  Government  paying  half  the  ships'  contract  price  out  of  a  combination  of 
German  defense  funds,  money  funneled  through  a  state-owned  steel  mill,  and 
direct  cash.  In  addition  to  the  German  subsidy,  millions  of  dollars  have  been  paid 
in  subsidies  by  the  U.S.  Government  in  the  operation  of  these  ships,  which  were 
given  a  special  exemption  from  the  U.S. -build  requirement. 

Shipbuilding  interests  represent  powerful  political  entities  in  the  top 
shipbuilding  subsidizing  nations.  Currently,  foreign  shipbuilders  are  intensifying 
political  pressure  on  their  governments  to  continue  to  receive  subsidies.  The 
Shipbuilders  Council  of  America  has  just  released  a  report  which  states  that  the  top 
six  subsidizing  nations  in  the  OECD  are  budgeting  over  $9  billion  on  average  each 
year  to  help  out  their  shipyards.  Of  the  total  amount.  South  Korea  accounts  for 
$2.4  billion,  Germany  for  $2.3  billion,  Japan  for  $1.9  billion,  Italy  for  $940 
million,  Spain  for  $897  million,  and  France  for  $643  million. 

These  shipbuilding  aid  budget  figures  include,  where  known,  loans  and 
subsidized  interest  for  ships  built  in  the  yards  of  the  subsidizing  countries;  cash 
grants  to  shipyards  paid  as  a  percentage  of  the  ship  construction  contract  price; 
cash  for  shipyard  operations,  modernization,  and  rationalization;  and  ship  and 
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shipbuilding-related  research  and  development.  What  the  figures  do  not  include 
are  the  subsidy  values  of  government  guarantees  and  tax  benefits,  or  the  full 
amounts  of  ship  construction  and  shipyard  loans  and  research  and  development  aid. 
In  other  words,  the  true  value  of  shipbuilding  aid  in  the  six  OECD  countries  is 
significantly  higher  than  $9  billion. 

What  we  must  conclude  is  that  our  trading  partners  will  hold  on  tightly  to 
their  shipbuilding  and  repair  subsidies  unless  they  have  a  strong  enough  incentive 
to  discontinue  them. 

Before  I  begin  my  comments  on  the  legislation  that  has  recently  been 
introduced  by  the  Merchant  Marine  Committee  leadership,  let  me  comment  on  the 
legislative  efforts  being  undertaken  to  solve  this  problem  of  foreign  subsidy 
practices.  I  should  emphasize  that  getting  control  of  the  foreign  subsidy  issue  is 
critical  to  creating  a  future  for  the  U.S.  industry.  Getting  control  of  the  foreign 
government  distortions  of  the  marketplace  must  be  achieved  because  the  industry 
clearly  understands  the  limitations  on  the  Treasury  and  the  inability  to  construct 
the  federal  funding  programs  of  the  past. 

The  goal  of  H.R.  1402  (the  Shipbuilding  Trade  Reform  Act  of  1993)  is  to 
provide  an  incentive  to  foreign  countries  that  ties  the  discontinuation  of 
shipbuilding  subsidies  and  ship  dumping  practices  to  U.S.  market  access. 

The  Shipbuilders  Council  of  America  strongly  supports  H.R.  1402  and  urges 
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the  members  of  this  subcommittee  to  do  likewise.  I  have  attached  to  my  written 
testimony  a  list  of  over  200  companies  across  the  country  who  have  joined  21 
labor  unions  in  endorsing  this  bill.  Furthermore,  we  are  confident  that  the  current 
Administration  is  much  more  amenable  to  the  legislation  than  the  last 
Administration  was. 

Currently,  shipbuilding  manufacturers  represent  the  only  American  industry 
which  cannot  seek  redress  for  unfair  trade  practices  under  U.S.  anti-dumping  and 
countervailing  duty  (CVD)  laws.  Every  other  American  industry— from 
automobiles  to  airplanes,  from  electronics  to  steel—are  covered  under  these  laws. 
Title  1  of  H.R.  1402  amends  U.S.  anti-dumping  and  countervailing  duty  laws  to 
makd  them  applicable  to  ships. 

I  cannot  emphasize  enough  the  harm  that  has  come  to  the  U.S.  shipbuilding 
base  because  of  the  fundamentally  discriminatory  and  unfair  exclusion  of  our 
industry  from  U.S.  anti-dumping  and  CVD  laws.  International  ship  dumping 
practices,  which  were  encouraged  and  supported  by  the  massive  shipbuilding 
subsidy  programs  of  foreign  governments  throughout  the  1980s,  helped  to  destroy 
commercial  ship  construction  in  the  United  States.  South  Korea  was  the  primary 
instigator  of  ship  dumping  practices.  That  government  used  its  state  bank  to  allow 
Korean  yards  to  incur  billions  of  dollars  of  debt  while  lowballing  ship  prices  in 
order  to  capture  market  share.    Japan    followed  South  Korea's  lead,  then  the 
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European  shipbuilding  countries. 

Unfortunately,  even  our  own  government  tacitly  approved  the  practice  of 
ship  dumping  and  foreign  shipbuilding  subsidies,  rationalizing  that  cheap  prices, 
no  matter  how  they  were  achieved,  were  in  the  consumer's  best  interest.  Our 
country's  legacy  today  from  that  short-sighted  vision—which  was  applied  to  other 
American  manufacturing  sectors  as  well— includes  a  huge  trade  imbalance,  the 
destruction  of  many  American  businesses,  and  the  export  of  American  jobs. 

International  ship  dumping  practices  ameliorated  in  the  early  1990s,  but  they 
continue  as  a  threat  whenever  a  foreign  producer  wants  to  undercut  its  competitors. 
That  is  why  the  aborted  draft  OECD  agreement  included  an  antidumping 
mechanism.  U.S.  shipowners  are  adamantly  opposed  to  anti -dumping  and  CVD 
mechanisms— whether  part  of  an  international  agreement  or  included  in  U.S. 
legislation— for  the  simple  reason  that  they  want  cheap  ships.  We  understand  that 
some  ship  owners  have  gone  so  far  as  to  hire  lawyers  to  make  a  case  for  barring 
airplanes  from  current  U.S.  antidumping  and  CVD  laws,  thereby  putting 
shipowners  at  odds  with  the  American  aerospace  industry,  which  has  always 
interpreted  the  law  to  cover  airplanes. 

It  is  interesting  to  noted  that  while  some  American  shipowners  oppose  anti- 
dumping and  countervailing  duty  applications  for  American  shipbuilders,  the 
services  they  provide  are  protected  under  unfair  foreign  competition  industry- 
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specific  laws  under  the  Foreign  Shipping  Practices  Act  of  1988.  This  act,  which 
is  based  on  the  Merchant  Marine  Act  of  1920  and  is  administered  by  the  Federal 
Maritime  Commission,  permits  the  imposition  of  fines  and  closure  of  U.S.  ports 
to  vessels  of  carriers  benefiting  from  practices  that  adversely  affect  the  operations 
of  domestic  carriers  in  U.S.  oceanborne  trade. 

Title  2  of  H.R.  1402  gets  at  the  specific  shipbuilding  and  repair  subsidy 
practices  of  foreign  governments.  Here,  too,  the  bill  parallels  the  draft  OECD 
agreement  by  generally  adopting  the  OECD's  subsidy  definitions  and  by  including 
an  enforcement  mechanism.  The  enforcement  mechanism  in  H.R.  1402  is  tailored 
along  the  lines  of  the  U.S.  Foreign  Shipping  Practices  Act. 

It  is  in  the  enforcement  mechanism  wherein  the  major  differences  between 
last  year's  bill  and  this  year's  bill  lie.  H.R.  2056--last  year's  bill-would  have 
penalized  all  ships  built  in  subsidized  foreign  yards  after  the  date  of  the  bill's 
enactment  by  denying  entry  of  an  affected  ship  to  U.S.  ports  until  the  subsidized 
portion  of  the  ship's  price  was  paid  back  to  the  government  that  provided  the 
subsidy,  or  paid  to  the  U.S.  Government  in  the  form  of  a  duty.  This  approach 
was  consistent  with  current  U.S.  trade  laws  which  allow  for  a  duty  to  be  placed 
on  goods  exported  from  countries  that  commit  unfair  trading  pracfices,  but  the 
duty  would  have  been  levied  only  on  the  subsidized  product  itself,  the  ship. 
Payment  of  the  duty  would  have  been  limited  to  the  consumer  who  would  most 
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directly  benefit  from  the  subsidy,  the  ship  purchaser. 

However,  because  of  the  strenuous  objections  from  American  shipowners, 
a  different  approach  was  taken  in  this  year's  bill.  In  H.R.  1402,  penalties  would 
be  applied  against  ships  domiciled  or  registered  in,  or  owned  by  citizens  of, 
countries  that  refuse  to  terminate  their  shipbuilding  and  repair  subsidies.  The 
penalty  options  are  those  which  are  contained  in  the  U.S.  Foreign  Shipping 
Practices  Act,  such  as  placing  a  financial  penalty  of  not  more  than  $1  million  per 
vessel  per  voyage,  limiting  the  number  of  U.S.  port  calls  for  affected  vessels,  or 
closing  off  U.S.  ports  to  such  vessels. 

As  I  stated  before,  these  provisions  have  been  part  of  U.S.  law  to  combat 
unfair  foreign  shipping  practices  for  years.  They  have  been  extremely  effective, 
and  they  have  not  cost  U.S.  ports  any  business.  Foreign  shippers  targeted  by  the 
FMC  for  unfair  trading  practices  have  stopped  the  practices  rather  than  divert 
cargo  from  U.S.  ports  to  Canadian  or  Mexican  ports. 

There  is  no  reason  to  believe  that  applying  these  same  provisions  to  stop 
shipbuilding  subsidies  will  result  in  port  diversion,  simply  because  it  would  not 
make  economic  sense  to  switch  to  Canadian  or  Mexican  ports  merely  to  avoid  the 
U.S.  anti-subsidy  legislation.  If  it  is  more  cost-effective  to  use  U.S.  ports  now, 
enactment  of  The  Shipbuilding  Trade  Reform  Act  will  not  change  that. 

Determining  the  most  cost-effective  port  involves  not  only  the  type  and 
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capacity  of  port  facilities  to  handle  the  cargo—all  ports  are  not  alike—but  the  land 
transportation  links  from  the  port  to  the  customer.  Remember,  only  20  percent  of 
a  carrier's  cost  are  involved  in  seaborne  transportation;  80  percent  of  the  cost 
comes  from  what  happens  to  the  goods  on  land. 

Nevertheless,  to  prevent  any  possibility  of  cargo  diversion  from  U.S.  ports, 
and  to  specifically  address  the  stated  concerns  of  some  ports  last  year,  H.R.  1402 
provides  that  the  Department  of  Commerce  direct  the  U.S.  Customs  Service  to 
deny  U.S.  entry  of  cargo  that  has  been  transported  from  Canadian  or  Mexican 
ports  on  ships  affected  by  the  legislation.  Some  concerns  have  been  raised  as  to 
whether  such  a  provision  would  be  in  violation  of  Article  V  of  the  GATT  (General 
Agreement  on  Tariffs  and  Trade),  which  requires  goods  in  transit  to  move  freely 
through  the  territory  of  a  party.  However,  Article  V  makes  an  exception  in  "cases 
of  failure  to  comply  with  applicable  customs  laws  and  regulations."  The  authority 
of  the  Customs  Service  to  deny  entry  of  cargo  into  the  United  States  was 
established  under  the  Foreign  Shipping  Practices  Act,  and  no  complaint  has  ever 
been  filed,  or  even  raised,  with  the  GATT. 

In  the  Senate,  the  Shipbuilding  and  Ship  Repair  Free  Trade  Act  of  1993  (S. 
990)  has  been  introduced.  It  differs  from  the  House  bill  by  not  including  Title  I 
of  H.R.  1402  regarding  the  CVD  and  anti-dumping  provisions  in  its  bill.  While 
we  support  the  legislation,   we  believe  that  government  supported  dumping 
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practices  are  so  pervasive  that  there  must  be  a  method  to  prevent  such  practices 
from  harming  U.S.  shipbuilders  and,  as  a  result,  the  anti-dumping  provision  must 
be  included  in  any  final  version  of  anti-subsidy  legislation. 

In  regard  to  the  maritime  reform  legislation,  we  congratulate  the  Committee 
in  moving  aggressively  to  address  the  issues  that  have,  to  this  point,  not  received 
extensive  Administration  support.  In  H.R.  2151,  we  understand  that  the 
Committee  is  attempting  to  modernize  the  government  support  programs  for  U.S.- 
flag  operators.  We  believe  that  we  are  not  in  a  position  to  comment  on  issues  of 
ship  operations.  However,  we  are  concerned  about  efforts  to  open  U.S.  market 
access  to  subsidized  foreign-built  ships  and  we,  therefore,  support  the  language  in 
Section  403  (b)  (2)  that  prohibits  a  U.S. -flag  carrier  from  building  in  a  foreign 
subsidized  shipyard.  It  should  be  noted,  however,  that  the  cut-off  date  of  May  19, 
1993,  will  not  prevent  APL  from  bringing  into  the  U.S.  market  12  ships  to  be 
built  in  Germany  and  Korea,  two  countries  that  have  been  most  responsible  for  the 
chaos  that  currently  operates  in  the  international  market. 

Secondly,  the  Committee  needs  to  be  aware  that  we  are  concerned  that  the 
language  in  Sec.  403  (b)  (4)  (B)  that  permits  the  introduction  of  second-hand  ships 
into  the  U.S. -flag  inventory  would  allow  operators  to  purchase  ships  that  were 
built  in  subsidized  foreign  shipyards  as  long  as  they  are  no  older  than  10  years  of 
age.  This  would  seem  to  circumvent  the  intent  of  Sec.  403  (b)  (2)  and  reward  the 
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foreign  subsidizers  for  their  behavior. 

In  regard,  to  H.R.  2152,  we  support  the  intent  of  the  efforts  being  made  in 
that  legislation  that  intends  to  modernize  the  Capital  Construction  Fund  program 
and  pledge  our  efforts  to  work  with  the  Committee  on  obtaining  passage  of  the 
bill. 

Finally,  there  has  been  considerable  discussion  of  late  of  more  directed  and 
specific  programs  to  assist  U.S.  shipyards  in  gaining  market  access  to  the  future 
global  market.  We  want  to  thank  the  committee  members  and  staff  for  the  work 
that  has  gone  into  the  legislation  that  was  introduced  yesterday.  We  believe  that 
the  legislation  will  address  many  of  the  concerns  we  have  about  improving  our 
competitiveness  and  can  be  made  to  fit  within  an  overall  U.S.  trade  policy  that 
searches  for  an  international  solution  to  the  problems  of  foreign  government 
distortions  of  the  marketplace.  While  it  is  difficult  to  know  if  the  combination  of 
research  and  development.  Title  XI  re-structuring,  series  producfion  support,  and 
chartering  of  double-hull  tankers  by  the  Defense  Department  is  the  right  mix,  it 
is  our  view  that  all  options  must  be  explored. 

Our  unsubsidized  industry  is  on  the  brink  of  destruction.  Our  yards  cannot 
fight  foreign  governments.  Furthermore,  unless  our  government  acts  quickly,  it 
will  not  only  be  American  shipyards  and  American  shipyard  workers  who  will  be 
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affected,  but  also  the  country's  steel  mills,  marine  equipment  manufacturing  plants, 
and  the  more  than  1,000  other  U.S.  shipyard  supplier  industries.  By  1998  we  will 
have  another  180,000  Americans  in  the  unemployment  lines  unless  something  is 
done  now  to  enable  American  shipyards  to  re-enter  the  commercial  market-a 
market  undistorted  by  subsidies. 
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SUPPORTERS  OF  THE  SHIPBUILDING  TRADE  REFORM  ACT  OF  1993 


ORGAMZATIONS 

International  Chemical  Workers  Union 
Int'l.  Federation  of  Professional  and  Technical  Engineers 
International  Union  of  Operating  Engineers 
Laborers  International  Union  of  North  America 
Marine  Machinery  Association 
Metal  Trades  Department  (AFL-CIO) 
Molders  and  Allied  Workers  Union 
Oil,  Chemical,  and  Atomic  Workers  Union 
Pattern  Makers  League  of  North  America 
Sheetmetal  Workers  International  Union 
United  Auto  Workers 
United  Mine  Workers 
United  Steelworkers  of  America 
Shipbuilders  Council  of  America 
MEMBERS  OF  THE  SHIPBUILDERS  COUNCIL  OF  AMERICA  (SCA) 


American  Iron  &  Steel  Institute 

Association  of  Northern  Chesapeake  Docking  Pilots 

Industrial  Union  Dept.,  AFL/CIO 

International  Association  of  Plumbers  and  Pipefitters 

Int'l.  Assoc,  of  Heat  &  Frost  Insulators  &  Asbestos  Workers 

International  Association  of  Machinists  and  Aerospace  Workers 

Int'l.  Assoc,  of  Bridge,  Structural  &  Ornamental  Iron  Workers 

Int'l.  Brotherhood  of  Boilermakers,  Iron  Ship  Builders, 

Blacksmiths,  Forgers,  and  Helpers 
International  Brotherhood  of  Carpenters 
International  Brotherhood  of  Electrical  Workers 
International     Brotherhood     of    Painters     and     Allied     Trades 
International  Brotherhood  of  Teamsters 


Shipyards 

American  Ship  Building  ■  Tampa  Shipyards,  Inc.  (Tampa,  Fla.) 

Atlantic  Marine,  Inc.  (Jacksonville,  Fla.) 

Avondale  Industries,  Inc.  (New  Orleans,  La.) 

Bath  Iron  Works  Corp.  (Baih,  Maine) 

Bender  Shipbuilding  &  Repair  Company,  Inc    (Mobile,  Ma.) 

Bethlehem  Steel  Corp.  (Beihlehem,   Pa    -  BETHSHIP  yards  al 

Sparrows  Point,  Md   and  Port  Arthur,  Tex  ) 

Bollinger  Machine  Shop  &  Shipyard,  Inc    (Lockport,  La.) 

Cascade  General.  Inc.  (Portland,  Ore.) 

Edison    Chouest   Offshore    -    N.    American    Shipbuilding,    Inc. 

(Galliano,  La.) 

General  Dynamics  (St.  Louis,  Mo   -  Electric  Boat  yards  at 

Grolon,  Conn  ,  and  Quonset  Point,  R.I.) 

General  Ship  Corp    (East  Boston,  Mass.) 

Halter  Marine,  Inc.  (Guljport,  Miss.) 

Intermarine  USA    (Savannah,  Ca) 

Litton  -  Ingalls  Shipbuilding,  Inc.  (Pascagoula,  Miss.) 

The  Jonathan  Corp    (Norfolk,  Va  ) 

Marine  Hydraulics  Int'l,  Inc    (Norfolk,  Va.) 

Marinette  Marine  Corp.  (Marinette.  Wise.) 

McDermott  Corp    (New  Orleans,  La.) 

Metro  Machine  Corp.  (Norfolk,  Va.) 

National  Steel  &  Shipbuilding  Co    (San  Diego.  Calif.) 

Newport  News  Shipbuilding  (Newport  News,  Va.) 

Norfolk  Shipbuilduig  &  Drydock  Corp    (Norfolk,  Va.) 

Peterson  Builders,  Inc.  (Sturgeon  Bay,  Wise.) 

Robert  E.  Derecktor  of  Rhode  Island,  Inc    (Middletown,  R.l) 

Service  Engineering  Co.  (San  Francisco,  Calif.) 

Southwest  Marine,  Inc    (San  Diego,  Calif) 


Sperry  Marine  (Charlottesville,  Va.) 

Textron  Marine  Systems  (New  Orleans,  La.) 

Todd  Shipyards  Corp.  (Seattle,  Wash.) 

Allied  Industries/Affiliates/Naval  Architects/ Associations 

ABB  Combustion  Engineering  Systems  (Windsor,  Conn.) 

The  Bingham  Group  (Arlington,  Va.) 

Bird-Johnson  Co.  (Walpole,  Mass.) 

Centrico,  Inc.  (Northvale,  N.J.) 

Colton  &  Co    (Washington,  DC.) 

Conlralytics  Corp.  (Hampton,  Va.) 

Designers  and  Planners  (Arlington,  Va.) 

Dresser  Pump  Div.,  Dresser  Industries  (Harrison.  N.J.) 

Fairbanks  Morse  Engine  Div  ,  Colt  Industries  (Beloil,  Wise.) 

General  Electric  Co    (Cincinnati,  Ohio) 

Hopeman  Brothers,  Inc    (Waynesboro,  Va  ) 

IMO  Industnes,  Inc    (Lawrenceville,  N.J.) 

Jamestown  Metal  Marine  Sales,  Inc.  (Boca  Raton,  Fla.) 

Jered  Brown  Brothers,  Inc    (Troy,  Mich.) 

JJH,  Inc.  (Cherry  Hill,  N.J.) 

John  J    McMuUen  Assoc,  Inc.  (N.Y.,  N.Y.) 

Lake  Shore,  Inc.  (Iron  Mountain,  Mich.) 

New  York  &  New  Jersey  Drydock  Assoc.  (Brooklyn,  N.Y) 

PacOrd  (National  City,  Calif) 

Peterson  Consulting  LP    (NY..  NY.) 

Reliance  Electric  Co.  (Cleveland,  Ohio) 

M.  Rosenblatt  &  Son  f7V.  Y. ,  N.  Y.) 

S   Tidewater  Assoc   of  Ship  Repairers  (Norfolk,  Va.) 

Westingliouse  Electric  Corp.  (Sunnyvale,  Calif) 

York  International  Corp.  (York,  Pa.) 


Abacus 

A&E  Industries,  Inc.  (National  City,  Calif) 

A.G.G.  Enterprises,  Inc.  (Portland,  Ore.) 

A&J  Manufacturing  Co. 

Allied  Systems  Co.  Ameron  Marine  Coatings  Division  (Brea  and 

South    Gate,     Calif;    Miami,    Fla.,     Belle    Chasse    and    New 

Orleans  Jm) 

Ameron-  Marine  Coatings  Div.  (La.) 

Anderson  &  Rizzo  (La.) 

Ansonia  Copper  &.  Brass,  Inc.  (Waterbiiry,  Conn  ) 

Aqua-Chem,  Inc.  (Milwaukee,  Wise.) 

Atlantic  Ordnance  &  Gyro,  Inc. 

Baltimore  Hydraulics,  Inc 

Bayou  Steel  Corp.  (Laplace,  La.) 

Bearings,  Inc.  (Cleveland,  Ohio) 

Belmont  Metals,  Inc.  (Brooklyn,  NY.) 

B.F.  Goodrich  Co.  (Akron,  Ohio) 


OTHER  SUPPORTERS 

BMT  International,  Inc.  (Columbia,  Md.) 

Bourdon  Forge  Co  ,  Inc    (Middletown,  Conn.) 

BMP  (La.) 

Brand-Rex  Co.  (Chicago,  III.) 

Brix  Maritime  Co.  (Portland,  Ore.) 

Burroughs  &.  Watson 

BWC  Technologies,  Inc. 

CaUfomia  Marine  Cleaning  (San  Diego,  Calif.) 

Capitol  Finishes,  Inc 

Carlson  &  Beauloye  (San  Diego,  Calif.) 

C.E.  Thurston  &  Sons 

Central  Radio  Co..  Inc. 

Chestnut  Ridge  Foam.  Inc. 

Chicago  Bridge  &  Iron  (Chicago,  111.) 

Cincinnati  Gear  Co    (Cincinnati,  Ohio) 

CISCO 

Clark-Cooper  Corp.  (Cinnaminson,  N.J.) 
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Coasul  Timbers  (La.) 

Consolidaled  Employmient  Systems  (La.) 

CON-TECH  Power  Systems  (La.) 

Cook  Brothers  (San  Clemenle,  Calif.) 

Cospolich  Refcrigerator  Co    (La.) 

Courtaulds  Coastings.  Inc.,  International  (La.) 

Crane  Defense  Systems  (Conroe,  Texas) 

Crest  Steel  Corp   (Los  Angeles.  Calif.) 

Cummins  Mid-South,  Inc    (La.) 

Davis  Industrial  Products  Co.  (Portland,  Ore  ) 

Davis  Interiors,  Lid. 

Design  Associates,  Inc.  (La.) 

Diagnostic  Retrieval  Systems  (Oakland,  N.J.) 

Dynalec  Corp 

ElectrocaUlytic  (Union,  N.J.) 

Envirovac,  Inc.  (Rockford,  Hi) 

Fire  Research  Laboratory  (Albuquerque,  N.M.) 

Flagship  Group  Ltd. 

Flexonics,  Inc.  (Barllen,  lit.) 

Fraser  Shipyard  (Superior,  Wise.) 

Eraser's  Boiler  Service,  Inc.  (Oakland,  San  Diego,  and  Terminal 

bland,  Calif,  Portland,  Ore  ,  Norfolk.  Va.;  Seattle,  Wash.) 

Green  Marine  &  Industrial  Equip.  Co.  (La.) 

Guyon  General  Piping,  Inc. 

Gimpel  Corp.  (Langhorne,  Pa.) 

Gowen  Inc. 

Gulf  States  Steel 

Harmon  Contract  W.S.A  ,  Inc.  (Rcho  California.  Calif) 

Haynes  Corp.  (Jackson,  Miss.) 

HE    Green  &  Assoc. 

Herbert  S.  Hiller  Corp    (La.) 

HI   TuUis  (Long  Beach,  Calif) 

Henschel  (Newbuiyport ,  Mass.) 

Hyde  Products,  Inc.  (Corona  del  Mar .  Calif:  Cleveland.  Ohio) 

Indikon  Corp    (Cambridge,  Mass.) 

In-Mar  Sales,  Inc.  (Portland.  Ore  ) 

International  Paint    Co.,  Inc    (National  City,  Calif;  Jacksonville 

and  Miami,  Fla.;  New  Orleans.  La.:  Union.  N.J.:  Houston,  Tex  : 

Chesapeake,  Grafton,  Va.:  Seattle.  Wash  ) 

ITW  Philadelphia  Resins  Corp.  (Montgomery  ville.  Pa.) 

i.  N.  &N.,  Inc. 

Jon  M.  Liss  Associates,  Inc    (San  Mateo,  Calif.) 

Jiggs  Floor  Inc.  (Portland,  Ore.) 

Kanak  Ltd. 

Kasulon  Inc.  (Chicago,  111.) 

Key  Houston  (Jacksonville,  Fla.) 

K-S-E  Corp 

Landry  Enterprises  (Houma,  La.) 

Larmann  &  Associates  (La.) 

LAS  Enterprises  (La.) 

Lcevac  Shipyards  (La.) 

L.F.  Gaubert  &  Co..  Inc    (New  Orleans.  La  ) 

Liberty  Equipment  and  Supply  (Seanle.  Wa.) 

Life  Cycle  Engineering,  Inc. 

Lips  Propellers  (Oakland,  Calif:  Chesapeake,  Va  ) 

Lukens,  Inc.  (Coalsville,  Pa.,  with  subsidiaries  in  over  20  states) 

Mackay  Communications,  Inc    (Berkeley  and  Long  Beach.  Calif: 

Harahan,  La:  Jacksonville,  Miami  &  Tampa,  Fla.:  Raleigh,  N.C.: 

Beaumont  arul  Houston,  Tex.:  Renton  and  Vancouver,  Wash.) 

Main  Industries,  Inc. 

Marathon  Construction  Corp.  (San  Diego,  Calif) 

Marine  Closures,  Inc.  (Spring  Valley,  Calif) 

Marine  Engineering,  Inc    (La.) 

Marine  Equipment  Service  (National  City,  Calif) 

Marine  Systems 

Marine  Travehft,  Inc.  (Sturgeon  Bay,  Wise.) 

Maritime  Services  Corp    (Hood  River,  Ore.) 


Mario  Coil,  Nuclear  Cooling.  Inc.  (High  Ridge,  Mo.) 

Martin,  Ottaway  and  Chandler,  Inc. 

Maryland  Diving  Services,  Inc. 

Minerals  Research  &  Recovery  (Houston,  Texas) 

Mustang  Power  Systems  (Texas) 

Nashville  Bridge  Co    (Nashville,  Tenn  ) 

National  Ordnance  Co.  (San  Diego,  Calif.) 

NHS  Supply  (Los  Angeles,  Calif.) 

Newpark  Shipbuilding  &  Repair  (Texas) 

NMP  Corp.  (Tuba,  Oklahoma) 

Oarlinc  Marine  Sales  (La.) 

Omnibus  Technical  Services 

Omnithruster,  Inc    (Santa  Fe  Springs,  Calif:  Georgetown,  Conn.) 

Pacific  Marine  Sheet  Metal  Corp    (San  Diego,  Calif) 

Paco   Pumps.    Inc     (City    of  Commerce   and   Oakland,    Calif: 

Portland,  Ore.:  Seanle,  Wash  ) 

Paige  Floor  Coverings  (San  Diego.  Calif) 

Painters  and  AUied  Trades 

Paramount  Supply  Co.  (Portland,  Ore.) 

Parmatic  Filter  Corp. 

PDS.  Inc.  (National  City,  Calif) 

Paul  Munroe  Engineering.  Inc.  (Orange,  Calif) 

Power  Rents  (Tigard,  Ore.) 

Production  Supply  (El  Toro,  Calif,  Chesapeake,  Va.,  Kent,  Wa.) 

Pro  Line  Paints  (Long  Beach  arul  San  Diego,  Calif) 

Propulsion  Controls  Engineering  (San  Diego,  Calif) 

P  &  T  Insulation  Co    (Mass.) 

Pump  Systems.  Inc.  (La.) 

Q.E.D.  Systems.  Inc. 

RIX  Industnes  (Oakland,  Calif) 

Robertson  Marine  Systems.  Inc.  (La.) 

Safety  West  (Cy  of  Industry,  Calif.) 

San  Francisco  (Calif.)  Board  of  Supervisors 

Scaffold  Masters  (San  Jose,  Calif) 

Seacoast  Electric  Co    (Rye,  NY.) 

Sea  Spike  Marine  Supply  Co    (Fartningdale ,  N.  Y.) 

Sea  Tech  (Texas) 

Sea  Trac  (La.) 

Services  &  Marine.  Inc.  (Humble,  Texas) 

Son-Zee.  Incl  (San  Diego,  Calif.) 

Sperry  Marine  (Nat.  Ciry  &  San  Francbco,  Calif:  Union,  N.J.: 

Cleveland,  Ohio:  Harvey.  La  :  Va   Beach,  Va.:  Seattle,  Wash  ) 

Stardyne.  Inc. 

Steam  Supply  (Seattle,  Wa.) 

Tate  Andale.  Inc.  (Baltimore,  Md  ) 

Teak  Decking  Systems  (Sarasota,  Fla.) 

Teledyne  Crittenden  (Gardena,  Calif) 

Testing  Services  and  Inspection.  Inc.  (San  Diego,  Calif) 

Thomas  A.  Short  Co.  (Emeryville,  Calif) 

Timothy  Graul  Marine  Design  (Wise.) 

Titeflex  Corp.  (Springfield,  Mass.) 

Todco  Division  Door  Corp. 

Trus  Joist  Corp    (Boise,  Idaho) 

Unaflex  Rubber  Corp   (Ft   Lauderdale,  Fla.) 

Unirule  Industries.  Inc. 

VL  Logistics,  Inc.  (Mbs.) 

Utility  Steel  Fabrication.  Inc.  (La.) 

Washington  Aluminum  Co.  (Baltimore.  Md.) 

Waukesha  Bearings  (Waukesha,  Wise.) 

W.H    Linder  &  Associates  (La.) 

Weksler  Instruments  Corp    (Freeport,  NY.) 

Wilden  Pump  &  Engineering  (Colion,  Calif.) 

Young  Engineering  Co..  Inc. 

York  Power  Systems  (Texas) 

Zodiac  of  North  America.  Inc.  (Md.) 
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Shipbuilders 

Council  of 

America 


Suite  330 

4301  N  Fairfax  Drive 

Arlington.  Virginia  22203 

Tel   703-276-1700     Fax:  703-276-1707 


June  1993 


REGULAR  MEMBERS 


The  American  Ship  Building  Company 
Tampa  Shipyards,  Inc. 
6001  South  West  Shore  Blvd. 
Tampa,  FL  33616 

Atlantic  Marine,  Inc. 
8500  Heckscher  Drive 
Jacksonville,  FL  32226 

Avondale  Industries,  Inc. 
Post  Office  Box  50280 
New  Orleans,  LA  70150 

Bath  Iron  Works  Corporation 
700  Washington  Street 
Bath,  ME  04530 

Bay  Shipbuilding  Company 
605  North  Third  Avenue 
Sturgeon  Bay,  WI  54235 

Bender  Shipbuilding  & 
Repair  Company,  Inc. 
Post  Office  Box  42 
265  S.  Water  Street 
Mobile,  AL  36601 

Bethlehem  Steel  Corporation 
Bethlehem,  PA  18016 
Port  Arthur,  TX 
Sparrows  Point,  MD 

Bollinger  Machine  Shop  & 
Shipyard,  Inc. 
Post  Office  Box  250 
Lockport,  LA  70374 

Cascade  General,  Inc. 
Post  Office  Box  4367 
Portland,  OR  97208 


Edison  Chouest  Offshore 
North  American  Shipbuilding,  Inc. 
East  118th  Street 
Galliano,  LA  70354 

General  Dynamics  Corporation 
3190  Fairview  Park  Drive 
Falls  Church,  VA  22042 
Electric  Boat  Division,  Groton,  CT 
and  Quonset  Point,  Rl 

General  Ship  Corporation 
400  Border  Street 
East  Boston,  MA  02128 

Halter  Marine,  Inc. 

13085  Industrial  Seaway  Road 

Gulfport,  MS  39505 

Ingalls  Shipbuilding,  Inc. 
Post  Office  Box  149 
Pascagoula.  MS  39567 

Intermarine  U.S.A. 
Post  Office  Box  3045 
Savannah,  GA  31402 

The  Jonathan  Corporation 
Post  Office  Box  1839 
Norfolk,  VA  23501 

Marine  Hydraulics  International,  Inc. 
543  East  Indian  River  Road 
Norfolk,  VA  23523 

Marinette  Marine  Corporation 
Ely  Street 
Marinette,  WI  54143 
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McDermott  Cororation 
Post  Office  Box  60035 
1010  Common  Street 
New  Orleans,  LA  70160 

Metro  Machine  Corporation 
Box  1860 
Norfolk,  VA  23501 

National  Steel  &  Shipbuilding  Company 
Harbor  Drive  at  28th  Street 
Post  Office  Box  85278 
San  Diego,  CA  92138 

Newport  News  Shipbuilding 
4101  Washington  Avenue 
Newport  News,  VA  23607 

Norfolk  Shipbuilding  & 
Drydock  Corporation 
Post  Office  Box  2100 
Norfolk,  VA  23501 


Service  Engineering  Company 

Pier  38 

Post  Office  Box  7714 

San  Francisco,  CA  94107 

San  Diego,  CA 

Southwest  Marine,  Inc. 

Foot  of  Sampson  Street 

Post  Office  Box  13308 

San  Diego,  C A  92113 

San  Francisco  &  San  Pedro,  CA 

Textron  Marine  Systems 

6800  Plaza  Drive 

New  Orleans,  LA  70127 

Todd  Shipyards  Corporation 
1102  SW  Massachusetts 
Seattle,  WA  98134 


Peterson  Builders,   Inc. 

101  Pennsylvania  Street 
Post  Office  Box  47 
Sturgeon  Bay,  WI  54235 


ALLIED  INDUSTRIES  MEMBERS 


Bird-Johnson  Company 
110  Norfolk  Street 
Walpole,  MA  02081 

Centrico,  Inc. 
100  Fairway  Court 
Northvale,  NJ  07647 

Dresser  Pump  Division 
Dresser  Industries,  Inc. 
401  Worthington  Avenue 
Harrison,  NJ  07029 


Hopeman  Brothers,  Inc. 
Post  Office  Box  820 
Waynesboro,  VA  22980 

IMO  Industries,  Inc. 
3450  Princeton  Pike 
Post  Office  Box  6550 
Lawrenceville,  NJ  08648 

Jamestown  Metal  Marine  Sales,  Inc. 
4710  Northwest  Second  Avenue 
Boca  Raton,  FL  33431 


Fairbanks  Morse  Engine  Division 
1730  M  Street,  NW 
Washington,  DC  20036 

General  Electric  Company 
1331  Pennsylvania  Avenue,  NW 
Washington,  DC  20004 


Jered  Brown  Brothers,  Inc. 

1608  Newcastle  Street  -  Post  Office  Box  904 

Brunswick,  GA  31521 

Lake  Shore,  Inc. 
Post  Office  Box  809 
Iron  Mountain,  MI  49801 
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Reliance  Electric  Company 
24800  Tungsten  Road 
Cleveland,  OH  44117 

Sperry  Marine,  Inc. 
Aerospace  &  Marine  Group 
Route  29  North 
Charlottesville,  VA  22907 


Westinghouse  Electric  Corporation 
Hendy  Avenue 
Sunnyvale,  CA  94088 

York  International  Corporation 
631  South  Richland  Avenue 
York,  PA  17405 


Teleflex  Incorporated 

77 1  First  Avenue 

King  of  Prussia,  PA    19406 


The  Bingham  Group 
1825  Eye  Street,  NW 
Suite  400 
Washington,  DC  20006 

Bastianelli,  Brown  &  Touhey 
2828  Pennsylvania  Avenue,  NW 
Washington,  DC   20007 

Colton  &  Company 

1700  N.  Moore  Street  -  Suite  1805 

Arlington,  VA  22209 

Contralytics  Corporation 
Two  Eaton  Street  -  Suite  704 
Hampton,  VA  23669 


AFFILIATE  MEMBERS 


Fort  &  Schlefer 

1401  New  York  Avenue,  NW 

Washington,  DC  20005 

PacOrd,  Inc. 

2700  Hoover  Avenue 

National  City,  CA  92050 

Peterson  Consulting  L.P. 
101  Federal  Street 
25th  Floor 
Boston,  MA  02110 

Poten  &  Partners,  Inc. 
711  Third  Avenue 
New  York,  NY  10017 


NAVAL  ARCHITECT  MEMBERS 


Designers  &  Planners,  Inc. 
2120  Washington  Boulevard 
Arlington,  VA  22204 

JJH  Inc. 

5400  Shawnee  Road  -  Suite  300 

Alexandria,  V A  22312 


New  York  and  New  Jersey 
Dry  Dock  Association 
c/o  New  York  Shipyard 
One  Beard  Street 
Brooklyn,  NY  11231 


John  J.  McMuUen  Associates,  Inc. 
One  World  Trade  Center 
New  York,  NY  10048 

Rosenblatt  &  Son,  Inc. 

350  Broadway 

New  York,  NY  10013 


ASSOCIATION  MEMBERS 


South  Tidewater  Association 
of  Ship  Repairers,  Inc. 
Post  Office  Box  2341 
Norfolk,  VA  23501-2341 
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EXECUTIVE  SUMMARY 

THIS  UPDATED  REPORT  ON  FOREIGN  SHIPBUILDING  SUBSIDY  PRACTICES: 

•  IDENTIFIES  the  current  top  shipbuilding  subsidizers  in  the  Organization  for  Economic 
Cooperation  and  Development  (OECD)  and  describes  how  much  and  what  kind  of 
government  aid  these  nations  are  budgeting  for  their  domestic  commercial  ship 
construction  yards. 


A\'ERAGE  ANNUAL  SHIPBUILDING 


AID  BUDGETS  OF  TOP  SUBSIDIZING  OECD  NATIONS 

SINCE  1988 


Country 

Ship  Financing 

Direct  Yard  Aid 

R&D 

Annual 
Average* 

Loans,  Subsi- 
dized Interest 

Guarantees 

Contract 
Grants 

Shipyard 
Capital* 

Yard  Loans, 
Interest  Sub. 

S.  KOREA 

YES 
Sl.Sb 

YES 

Unkno\^Ti 

YES 

YES 
$59Sm 

YES 

$2.43 

GERMAm- 

YES 
$1.5b 

YES 

YES 
$353m 

YES 
$463m 

YES 

Amt-  unkwTi 

YES 

$2.3B 

JAPAN 

YES 
S818m 

YES 

SOME 

YES 
$85m 

YES 

YES 
$lb 

$1.9B 

ITALY 

YES 
$S57m 

Unknown 

YES 
$175m 

YES 
$lg4m 

Unknown 

YES 
$24m 

$940M 

SPAIN 

YES 
$306m 

YES 

YES 
$153. Sm 

YES 
$438.2m 

YES 

YES 

$897M 

FRANCE 

YES 
S399m 

YES 

YES 
$149m 

YES 
$83ni 

Unknown 

YES 
S3m 

$634M 

'Excludes  sums  and  subsidy  values  of  government  guarantees. 

DELINEATES  the  specific  shipbuilding  aid  practices  of  the  six  top  subsidizing  nations 
in  the  OECD  in  two  to  four-page  summaries  for  each  country. 

PROVIDES  examples  of  shipbuilding  aid  actions  in  the  six  countries,  such  as: 

South  Korea:  A  $750  million-plus  government  rescue  package  began  in  1990  for  the 
Daewoo  shipyard,  a  S492  million  ship  design  automation  program  was  set  up  by  the 
government  in  1990,  and  a  government-subsidized  industrial  park  for  ship  machinery 
production  to  help  Korean  shipyards  was  announced  in  early  1993. 


Germany:  A  $4  billion  subsidy  package  to  modernize,  restructure,  and  cover  the  losses 
of  the  shipyards  in  former  East  Germany  was  approved  by  the  European  Community  in 
1992.  Most  of  the  money  goes  to  the  western  shipbuilding  conglomerates  of  Bremer 
Vulkan  and  Kvaemer,  who  have  taken  over  the  largest  yards  in  eastern  Germany. 
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Japan:  Government  support  of  ship  design  and  shipbuilding-related  research  and 
development  has  been  escalating  since  1989,  currently  amounting  to  over  $1  billion 
annually.  Major  current  programs:  R&D  for  21st  century  vessels,  established  in  1989; 
development  of  an  environmentally-sensitive  double  hull  tanker,  announced  in  December 
1990. 

Italy:  In  January  1992,  the  Commission  of  The  European  Community  approved  $224 
million  in  loss  compensation  granted  by  the  Italian  government  to  the  state-owned 
shipbuilding  conglomerate  Fincantieri  for  1990,  plus  an  additional  $27  million  in 
restructuring  aid. 

Spain:  The  government  routinely  covers  losses  of  the  state-owned  AESA  shipbuilding 
conglomerate.    In  1992,  these  losses  amounted  to  $95  million. 

France:  The  French  government  is  subsidizing  the  entire  1993  orderbook  of  oceangoing 
ships  (5  LNG  tankers,  3  cruiseships)  at  the  country's  main  yard,  Chantiers  de 
L'Atlantique.  Total  subsidy  amounts  are  in  dispute  since  the  government  refuses  to 
confirm  them.  The  estimated  range  is  from  a  low  of  $303  million  to  a  high  of  $438 
million. 


•  CITES  recent  (1992/1993)  specific  subsidized  contracts,  such  as: 

The  three-containership  contract  between  the  Japanese  shipyard  Hitachi  and  China  Ocean 
Shipping  Co.  (COSCO)  subsidized  by  the  Japanese  government  at  25.17%,  with  a  14- 
year  soft  loan  (8-year  grace  period).  .  .  .  The  five-containership  contract  between  Spanish 
state-owned  AESA  shipbuilders  and  TMM  of  Mexico  subsidized  by  the  Spanish 
government  at  27.5%,  with  a  30-year  soft  loan  (14-year  grace  period)  at  3.4%  interest. 
.  .  .  The  cruise  ship  contract  between  state-owned  Fincantieri  shipbuilders  and  P&O 
Princess  Cruises  eligible  for  Italian  government  subsidies  equivalent  to  39%.  .  .  .  The 
two-containership  contract  between  Bremer  Vulkan's  MTW  yard  and  an  Indonesian-flag 
company  which  will  receive  a  12-year  loan  from  the  German  government  at  4.25% 
interest,  and  is  eligible  for  a  subsidy  up  to  36%  of  the  contract  price. 

THIS     REPORT     DESCRIBES     THE     DEVASTATING     IMPACT     OF     FOREIGN 
SHIPBLTLDING  SUBSIDIES  ON  U.S.  INDUSTRY 

•  Before  1981,  U.S.  shipbuilders  had  a  balanced  and  profitable  workload  of  commercial 
and  military  ships.  After  1981,  however,  the  combined  impact  of  escalated  foreign 
shipbuilding  subsidies,  international  ship  dumping  practices,  the  unilateral  termination 
of  the  U.S.  Construction  Differential  Subsidy  program  and  the  granting  of  "Section  615" 
waivers  to  U.S.  shipowners  devastated  commercial  shipbuilding  in  the  United  States  and 
forced  surviving  U.S.  yards  to  depend  on  the  U.S.  government  as  their  sole  source  of 
business. 
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Because  of  cuts  in  the  U.S.  defense  budget  and  the  severely  reduced  requirements  for 
new  Navy  ships  for  the  remainder  of  the  1990s,  most  of  the  country's  private  shipyards 
will  have  to  close  by  1998,  unless  there  is  a  resurgence  of  commercial  shipbuilding.  But 
the  transition  to  building  commercial  ships  cannot  be  successful  unless  foreign 
shipbuilding  subsidy  practices  are  terminated. 

Unless  the  U.S.  government  is  successful  in  convincing  foreign  governments  to  end  their 
ship  dumping  and  shipbuilding  and  repair  subsidy  practices,  there  will  be  only  one  or  two 
major  yards  left  in  the  country  by  1998,  and  180,000  Americans  will  lose  their  jobs  in 
the  U.S.  shipyard  and  shipyard  supplier  industries. 

DECLINE  IN  TOTAL  EMPLOYMENT  AT  U.S.  PRIVATE  SHIPYARDS 
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TOTAL  JOBS  LOST  FROM  U.S.  SHIPYARD/SHIPYARD  SUPPLIER  BASE,  1990-2000 


THOUSANDS 


2nd  TIER  AND 
SUPPORT  JOBS  LOST 


SUPPLIER  JOBS  LOST 


SHIPYARD  JOBS  LOST 


180.000  Jobs  Lost  bv  Fiscal  Year  1999: 
72,000  Shipyard  Jobs 
60,000  Supplier  Jobs 
48,000  2nd  Tier  and  Support  Jobs 


1990     1991     1992     1993    1994     1995    1996     1997    199B    1999    2000 
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THIS  REPORT  CONCLUDES  THAT  ONLY  U.S.  LEGISLATION  CAN  PROVIDE  A 
STRONG  ENOUGH  INCENTIVE  FOR  OECD  NATIONS  TO  AGREE  TO  END  THEIR 
SHIPBUILDING  AND  REPAIR  SUBSIDY  PRACTICES 

•  The  governments  of  14  OECD  eeuntrie^  ignored4he  doeument  they  signed  in  early  1983 
in  which  they  agreed  not  to  introduce  any  new  shipbuilding  subsidies  and  to  gradually 
eliminate  their  current  ones.  In  April  1992,  they  walked  away  from  nearly  three  years 
of  international  negotiations  by  refusing  to  sign  a  draft  agreement  to  end  their 
shipbuilding  and  ship  repair  subsidy  practices. 

•  Shipbuilding  interests  represent  powerful  political  entities  in  the  top  shipbuilding 
subsidizing  nations  in  the  OECD,  and  their  desire  to  continue  to  receive  government 
subsidies  is  having  a  dominant  influence  on  the  political  will  of  their  governments  to  end 
the  subsidies.  Because  the  U.S.  government  discontinued  its  one  direct  commercial 
shipbuilding  subsidy  program  in  1981,  it  lost  its  bargaining  chit  in  international 
negotiations.  Only  by  tying  the  discontinuation  of  shipbuilding  subsidies  to  entry  to  U.S. 
markets  can  the  U.S.  government  apply  sufficient  pressure  on  its  trading  partners  to  stop 
their  shipbuilding  and  ship  repair  subsidy  practices.  This  is  the  goal  of  the  current  anti- 
subsidy  legislation  in  the  U.S.  Congress,  The  Shipbuilding  Trade  Reform  Act  of  1993; 
H.R.  1402  in  the  House  and  S.  990  in  the  Senate. 


IV 
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BACKGROUND  ON  FOREIGN  SHIPBUILDING  SUBSIDIES 

Massive  Subsidization  During  the  1980s  -  During  the  1980s,  foreign  subsidies  increased 
to  massive  levels,  in  response  to  the  worldwide  shipbuilding  depression  that  followed  the  oil 
crisis  of  the  mid  1970s.  Foreign  governments  competed  against  each  other  for  the  biggest 
shipyard  subsidy  budgets.  The  Japanese  government  created  a  cartel  for  its  largest  shipbuilders, 
bought  up  and  closed  unproductive  facilities,  funded  shipbuilding  production  and  technology 
improvements,  provided  soft  loans  for  purchases  of  Japanese-built  ships,  and  paid  Japanese 
shipowners  to  scrap  their  old  ships  and  build  new  ones  in  Japanese  yards.  The  South  Korean 
government  used  its  bank  to  finance  the  buildup  of  Korean  shipyards  and  keep  them  afloat  while 
they  lowballed  prices,  incurred  losses,  and  accumulated  billions  of  dollars  worth  of  debt. 
European  governments  pumped  money  into  their  shipyard  facilities  and  enticed  customers  to 
their  yards  with  cash  grants  and  soft  financing. 

Ship  Dumping  -  In  conjunction  with  massive  subsidies,  the  governments  of  South  Korea, 
Japan,  and  Europe  propped  up  their  shipyards  by  supporting  below-cost  ship  production 
practices.  The  following  table  illustrates  Japanese  shipbuilding  cost/price  relationships  from 
1982  through  1989.  It  is  important  to  note  that  the  table  does  not  reflect  that  portion  of 
production  costs  borne  by  the  Japanese  government  in  underwriting  modernization  of  shipyard 
facilities  and  improvements  in  shipbuilding  production  processes,  as  well  as  other  subsidy 
practices. 

JAPANESE  SHIPBUILDING  COST/PRICE  RELATIONSHIPS 


Year 

%  of  Total  Cost  Covered  by  Price 

%  of  Total  Cost  Not  Covered  by  Price 

1982 

88.75% 

11.25% 

1983 

77.50% 

22.50% 

1984 

66.25% 

33.75% 

1985 

55.00% 

45.00% 

1986 

62.50% 

37.50% 

1987 

70.00% 

30.00% 

1988 

77.25% 

22.75% 

1989 

84.50% 

15.50% 

From  analysis  of  Joseph  W.  Cummiskey,  submitted  in  a  Masters  Thesis  submitted  to  the  Naval  Postgraduate 
School,  Monterey,  Calif. ,  December  1990,  and  based  on  data  from  four  studies:  Jenks  &  Larner.  1981;  Jenks  <£ 
Landsbure.  1985;  Porter  &  Cho.  1985;  Carson  &  Lamb.  1989  (with  revised  overhead  estimates). 


Japan's  ship  dumping  practices  followed  the  lead  set  by  South  Korea.  In  turn,  European 
shipyards  adopted  dumping  practices  as  part  of  their  efforts  to  be  competitive  with  South  Korea 
and  Japan.  As  stated  by  Drewry  Shipping  Consultants,  European  governments  "allowed  yards 
to  run  up  substantial  losses  on  newbuildings  operations  and  have  underwritten  such  losses." 
fWorid  Shipbuilding  Market:  Prospects  to  2000.  November  1988]  In  1990,  for  example,  an  audit 
of  shipyards  during  1989  in  what  was  then  West  Germany  showed  that  the  largest  yards 
produced  merchant  ships  at  prices  averaging  26  percent  below  costs,  before  subsidies. 
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IMPACT  OF  FOREIGN  SUBSIDIES  ON  U.S.  YARDS 

Overview  -  Before  1981,  U.S.  shipbuilders  had  a  balanced  and  profitable  workload  of 
commercial  and  military  ships.  After  1981,  however,  the  combined  impact  of  escalated  foreign 
shipbuilding  subsidies,  international  ship  dumping  practices,  the  unilateral  termination  of  the 
U.S.  Construction-Differential  Subsidy  program  and  the  granting  of  "Section  615"  waivers  to 
U.S.  shipowners  devastated  commercial  shipbuilding  in  the  United  States  and  forced  surviving 
U.S.  yards  to  depend  on  the  U.S.  government  as  their  sole  source  of  business. 

Unilateral  Termination  of  CDS  -  In  1981,  as  foreign  shipbuilding  subsidies  were 
escalating,  the  U.S.  government  unilaterally  terminated  the  commercial  ship  Construction- 
Differential  Subsidy  (CDS)  in  the  United  States.  This  program  paid  subsidies  to  U.S. -flag 
shipowners  for  having  their  ships  built  in  the  United  States.  Unlike  the  expansive  shipyard 
subsidy  programs  of  other  shipbuilding  nations,  the  U.S.  program  was  tied  to  a  relatively  small 
domestic  market  and  excluded  the  export  market. 

Section  615  Exemptions  -  Concurrent  with  the  termination  of  CDS,  the  U.S.  government 
implemented  special  legislation  to  encourage  U.S.  shipowners  to  bypass  American  shipyards  and 
take  advantage  of  foreign  shipbuilding  subsidies.  This  measure  was  embodied  in  an  amendment 
to  Section  615  of  the  Merchant  Marine  Act.  It  allowed  U.S. -flag  operators  receiving  operating- 
differential  subsidy  (CDS)  payments  from  the  U.S.  government  to  buy  from  subsidized  foreign 
yards  during  a  temporary  one-year  "window"  that  subsequently  was  stretched  to  five  years 
through  the  buying  and  selling  of  Section  615  rights  approved  by  the  Department  of 
Transportation.  Thus,  the  U.S.  government  succeeded  in  removing  U.S.  yards  from  the 
domestic  commercial  ship  construction  market.  The  Maritime  Administration  granted  50  Section 
615  waivers.  Of  the  44  waivers  which  resulted  in  orders  actually  placed,  33  were  for  new 
construction  and  9  were  for  conversions  or  retrofits.  All  but  3  of  the  33  new  ships  ordered  from 
foreign  yards  were  built  in  the  three  countries  that  most  heavily  distorted  the  shipbuilding 
marketplace  with  subsidies  during  the  1980s:  South  Korea,  Japan,  and  Germany.  The 
following  table  gives  the  details  for  21  of  the  33  Section  615  new  construction  ships  built 
with  subsidies  overseas. 


Country 

Price/  %  Below 

Owner/Ships 

Yard 

Dates 

Cost/  Subsidy 

Real  Cost 

American  Pres.  Lines 

Germany 

Contract: 

Price:  $61m 

$  83.6m 

3  C-lOs;  4,340  teu 

HDW 

10/86 

(dml08.6m)ea 

+  $14msub.  =  $97.6m 

52.700.54.600, 

Delivered:  4/88. 

Below  Cosi:  At  least 

54.700  dwl 

7/88,  9/88 

27%;  50%  with  23% 
($14m)  subsidy 

American  Pres.  Lines 

Germanv 

Contract: 

Price:  $61m 

$  78m 

2  C-lOs;  4,340  teu 

Bretner 

11/86 

(dml08.6m)  ea 

+  $  14m  sub  =  $92m 

54.600.  54.700  dwi 

Vulkan 

Delivered: 
7/88,  9/88 

Below  Cost:  Al  least 
22%;  45%  with  23% 
($14m)  subsidy 

U.S.  Lines 

S.  Korea 

Contract: 

$55. 75m  ea 

$71. 94m 

12  coDLainerships 

Daewoo 

4/21/83 

At  least  22.5%  below 

4)  58.500  dwi 

Delivered: 

cost. 

7)  58.600  dwl 

6/84  -9/85 

1)  58.900  dwl 
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NEW  MERCHANT  VESSELS  UNDER  CONSTRUCTION  OR  ON  ORDER 
AT  U.S.  PRIVATE  SHIPYARDS  (JAN.  1,  EACH  YEAR) 
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Future  of  U.S.  yards  -  Unless  foreign  shipbuilding  and  ship  repair  subsidies  are  ended, 
the  future  of  the  U.S.  shipbuilding  industrial  base  is  bleak.  The  significant  downsizing  of  the 
naval  fleet  during  the  remainder  of  the  1990s  means  that  the  U.S.  shipbuilding  industry  is  facing 
massive  layoffs  and  yard  closures  unless  it  can  compete  for  commercial  ship  construction 
contracts  in  an  unsubsidized  market.  At  stake  are  180,000  jobs,  not  only  from  U.S.  yards  but 
also  from  U.S.  industries  that  supply  the  shipyards. 

DECLINE  IN  TOTAL  EMPLOYMENT  AT  U.S.  PRIVATE  SHIPYARDS 
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Source:    Bureau  of  Labor  Statiatica 
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TOTAL  JOBS  LOST  FROM  U.S.  SHIPYARD/SHIPYARD  SUPPLIER  BASE,  1990-2000 

THOUSANDS 


2rKl  TIER  AND 
SUPPORT  JOBS  LOST 


SUPPLIER  JOBS  LOST 


SHIPYARD  JOBS  LOST 


(48.000) 
(60,000) 

(72,000) 


1990     1991     1992    1993    1994    1995    1996    1997    1998    1999    2000 
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TRADE  NEGOTIATIONS  TO  END  FOREIGN  SHIPBUILDING  SUBSIDIES 

The  1983  OECD  RGA  -  In  the  early  1980s,  the  international  community  was  already 
recognizing  the  destabilizing  effect  shipbuilding  subsidies  were  having  on  the  marketplace. 
Consequently,  the  governments  of  14  countries  within  the  Organization  for  Economic 
Cooperation  and  Development  (OECD)  signed  a  document  in  which  they  agreed  not  to  introduce 
any  new  shipbuilding  subsidies  and  to  gradually  eliminate  their  current  ones.  Called  the  Revised 
General  Arrangement  (RGA),  the  agreement  went  into  effect  in  early  1983.  However,  the 
agreement  was  generally  ignored,  largely  because  of  the  absence  of  an  enforcement  mechanism. 

Instigation  of  New  Subsidy  Negotiations  in  1989  -  In  June  1989,  on  behalf  of  the  U.S. 
shipbuilding  and  repair  industry,  the  Shipbuilders  Council  of  America  filed  a  petition  under 
Section  301  of  the  U.S.  Trade  Act.  In  response,  the  U.S.  Trade  Representative  agreed  to 
initiate  negotiations  within  the  OECD,  assuring  U.S.  shipbuilders  that  agreement  could  be 
reached  among  our  trading  partners  within  nine  months.  However,  after  three  years  of 
negotiations  and  several  missed  deadlines,  there  was  still  no  agreement,  and  in  April  1992,  the 
negotiations  collapsed. 

The  OECD  Draft  Agreement  -  The  various  drafts  of  the  anti-subsidy  agreement  drawn 
up  by  the  OECD's  Working  Party  Six  expanded  upon  the  1983  RGA.  The  last  working  draft 
was  divided  into  four  major  sections:  The  Preamble  and  the  Articles  comprising  the  body  of 
the  text  which  outlined  the  agreement's  thrust,  scope,  and  procedures,  including  the  dispute 
mechanism  and  enforcement  provisions;  Annex  I.  which  described  the  types  of  direct  and 
indirect  subsidies  to  be  phased  out;  Annex  II.  which  provides  the  subsidy  phase-out  schedule; 
Annex  III,  which  amended  the  antidumping  code  of  the  GATT  to  make  it  applicable  to  ships; 
and  Annex  IV.  the  detailed  procedures  for  establishing  the  Dispute  Panel  to  hear  a  complaint 
brought  against  a  signatory  of  the  document. 

U.S.  Trade  Legislation  -  Subsequent  to  the  collapse  of  the  OECD  negotiations,  the 
House  of  Representatives  in  May  1992  passed,  on  a  339  to  78  vote,  a  bill  to  send  a  strong 
message  to  our  trading  partners  that  the  foreign  subsidies  which  are  destroying  the  American 
shipbuilding  and  repair  industry  would  no  longer  be  tolerated.  The  bill  was  introduced  by  Sam 
Gibbons  (D-Fla.),  Chairman  of  the  House  Ways  and  Means  Subcommittee  on  Trade.  A  well- 
known  advocate  of  free-trade,  Congressman  Gibbons  insisted  that  "subsidized  trade  is  not  free 
trade."  Over  200  U.S.  companies  joined  21  labor  unions  in  formally  requesting  Congress  to 
approve  the  legislation.   However,  the  bill  was  stalled  in  the  Senate. 

On  March  18,  1993,  Representative  Gibbons  and  22  co-sponsors  introduced  a  new  anti- 
shipbuilding  subsidy  bill  in  the  House,  H.R.  1402,  The  Shipbuilding  Trade  Reform  Act  of  1993. 
A  similar  bill,  S.  990,  was  introduced  in  the  Senate  on  May  19,  1993,  by  Senators  John  Breaux, 
Barbara  Mikulski,  Trent  Lott,  Majority  Leader  George  Mitchell,  and  17  other  co-sponsors.  The 
purpose  of  the  bi-partisan  bills  in  the  House  and  the  Senate  are  designed  to  discourage  foreign 
shipbuilding  and  repair  subsidies,  and  to  provide  remedies  against  foreign  governments  which 
refuse  to  terminate  these  unfair  trade  practices.  Both  bills  provide  for  sanctions  to  be  placed 
against  ships  owned  or  controlled  by  citizens  of  the  subsidizing  country  or  registered  in  the 
subsidizing  country.  The  House  bill  has  a  provision  to  amend  U.S.  countervailing  and 
antidumping  duty  laws  to  make  them  applicable  to  subsidized  or  dumped  ships;  the  Senate 
version  does  not. 
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CONTINUING  SHIPBUILDING  SUBSIDY  PRACTICES  IN  OECD  NATIONS 

Situation  in  1989  -  When  the  U.S.  Trade  Representative  instigated  the  shipbuilding  and 
repair  subsidy  negotiations  in  the  summer  of  1989,  it  appeared  that  the  OECD  nations  might  be 
amenable  to  signing  an  agreement  to  end  their  subsidy  practices.  After  all,  the  decade-long 
market  depression  had  ended.  New  ship  orders  during  the  spring  quarter  had  increased  by  67 
percent  over  the  same  quarter  in  1988.  Significant  reductions  had  been  made  in  shipbuilding 
capacity  so  that  the  supply/demand  ratio  was  in  better  balance,  and  the  dramatic  increase  in  ship 
prices  reflected  this.  For  example,  the  1989  price  of  oil  tankers  80,000  deadweight  tons  (dwt) 
and  above  averaged  127  percent  more  than  their  prices  in  1985. 

Most  market  analysts  predicted  a  shipbuilding  boom,  lasting  into  the  2000s.  Government 
attempts  to  secure  market  niches  for  their  domestic  yards  began  shifting  away  from  cash  grants 
and  shipyard  operating  aid  to  government  financing  programs.  However,  after  the  negotiations 
had  gone  on  for  several  months,  the  reluctance  of  the  European  Community  (EC)  to  give  up 
their  subsidy  practices  and  the  Japanese  and  South  Koreans  to  give  up  their  right  to  dump  ships 
became  increasingly  clear. 

Situation  When  the  OECD  Talks  Collapsed  -  By  the  time  the  Europeans  and  Asians 
walked  away  from  the  OECD  talks  in  April  1992,  another  shift  had  taken  place  in  market 
conditions.  The  1988  and  1989  forecasters  had  been  too  optimistic.  Although  the  need  for 
replacement  of  the  aging  and  deteriorating  ships  in  the  world  fleet  was  clear,  a  prolonged 
economic  recession,  continuing  low  freight  rates,  and  various  market  uncertainties  combined  to 
slow  down  the  rate  of  new  ship  ordering.  Forecasters  put  off  the  anticipated  shipbuilding  boom 
until  the  second  half  of  the  1990s.  Intense  political  pressure  was--and  continues  to  be-applied 
by  foreign  shipbuilders  to  keep  their  subsidies,  particularly  in  France,  Germany,  Italy,  and 
Spain. 

As  a  result,  governments  in  the  EC,  Japan,  and  South  Korea  have  tried  to  divert  attention 
away  from  the  hundreds  of  commercial  ship  orders  they  have  subsidized  and  are  continuing  to 
subsidize,  and  focus  culpability  on  the  U.S.  Jones  Act,  the  cabotage  law  under  which  four  ships 
(a  containership  and  three  sulfur  carriers)  ordered  for  the  domestic  trades  since  1988. 

Conclusion  -  Shipbuilding  interests  represent  powerful  political  entities  in  the  top 
shipbuilding  subsidizing  nations  in  the  OECD,  and  their  desire  to  continue  to  receive  government 
subsidies  is  having  a  dominant  influence  on  the  political  will  of  their  governments  to  end  the 
subsidies.  Because  the  U.S.  government  discontinued  its  one  direct  commercial  shipbuilding 
subsidy  program  in  1981,  it  lost  its  bargaining  chit  in  international  negotiations.  Only  by  tying 
the  discontinuation  of  shipbuilding  subsidies  to  entry  to  U.S.  markets  can  the  U.S.  government 
apply  sufficient  pressure  on  its  trading  partners  to  stop  their  shipbuilding  and  ship  repair  subsidy 
practices.    This  is  the  goal  of  the  anti-subsidy  legislation  in  the  U.S.  Congress. 


The  Top  OECD  Subsidizers  -  The  remainder  of  this  report  summarizes  the  current 
shipbuilding  aid  practices  of  the  six  top  shipbuilding  subsidizers  in  the  OECD:  South  Korea, 
Germany,  Japan,  Spain,  Italy,  and  France.  The  concentration  on  these  countries  in  no  way 
implies  that  the  remaining  European  countries  within  the  OECD  do  not  subsidize  their 
commercial  shipyards.  On  the  contrary,  all  of  them  provide  shipbuilding-related  aid  to  one 
degree  or  another. 
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AVERAGE  ANNUAL  SHIPBUILDING  AID  BUDGETS  OF  TOP  SUBSIDIZING  OECD  NATIONS 

SINCE  1988 


Country 

Ship  Financing 

Direct  Yard  Aid 

R&D 

Annual 
Average* 

Loans,  Subsi- 
dized Interest 

Guarantees 

Contract 
Grants 

Shipyard 
Capital* 

Yard  Loans, 
Interest  Sub. 

S.  KOREA 

YES 
$1.8b 

YES 

Unknown 

YES 

YES 
$595m 

YES 

$2.4B 

GERMANY 

YES 
Sl.Sb 

YES 

YES 
$353m 

YES 
$463m 

YES 
Amt.  unkwn 

YES 

$2.3B 

JAPAN 

YES 
SSlSm 

YES 

SOME 

YES 
$85m 

YES 

YES 
$lb 

$1.9B 

ITALY 

YES 
$5S7m 

Unknown 

YES 
$175m 

YES 
$184m 

Unknown 

YES 
$24m 

$940M 

SPAIN 

YES 
$306m 

YES 

YES 
$153. 5m 

YES 
$438m 

YES 

YES 

$897M 

FRANCE 

YES 
S399m 

YES 

YES 
$149m 

YES 
$83m 

Unknown 

YES 
$3m 

$634M 

'Excludes  sums  and  subsidy  values  of  government  guarantees. 

Types  of  Foreign  Shipbuilding  Aid 

Ship  Financing  Aid.  The  governments  of  top  shipbuilding  countries  in  Asia  and  the 
European  Community  provide  (1)  loans  for  ships  built  in  the  yards  of  their  respective  countries, 
(2)  varying  levels  of  aid  to  subsidize  interest  on  loans,  and  (3)  loan  guarantee  and  export  credit 
insurance.  OECD  countries  who  signed  the  Understanding  on  Export  Credits  for  ships  are 
supposed  to  adhere  to  the  limits  stated  in  that  document— currently,  80%  loans  at  8%  interest 
with  8'/2  years  for  repayment— but  many  schemes  have  been  utilized  to  get  around  the  limitations. 
Furthermore,  there  are  no  limits  on  ship  financing  for  a  shipowner  who  resides  in  a  country 
designated  as  an  LDC  (lesser-developed  country). 

Contract  Grants.  Outright  grants  to  shipyards  for  a  percentage  of  a  ship's  contract  price. 
This  type  of  subsidy  is  used  extensively  by  the  governments  within  the  European  Community. 

Shipyard  Modernization,  Reorganization,  and  Investment  Aid.  This  type  of  aid  to 
shipyards  encompasses  a  wide  range,  from  capital  infusions  (used  extensively  in  Germany  and 
to  a  lesser  extent  in  Japan),  to  government  purchases  of  outmoded  facilities  (Japan),  to  loans, 
interest  assistance,  and  guarantees  (used  in  both  Europe  and  Asian  shipbuilding  countries, 
particularly  in  South  Korea  and  Germany). 

Ship/Shipbuilding  R&D  Aid.  The  true  magnitude  of  government  aid  for  the  research  and 
development  of  ship  designs  and  ship  manufacturing  technology  is  difficult  to  uncover  since  it 
is  one  of  the  least  transparent  categories.  Germany,  for  example,  does  not  report  specific 
projects  to  the  OECD,  while  Japan  consistently  under-reports  by  hundreds  of  millions  of  dollars 
what  it  actually  budgets. 
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EXAMPLES  OF  1992  AND  1993  SUBSIDIZED  CONTRACTS 

Date/Countr>' 

Contract  Deuils 

Subsidy  Details 

Comments 

Jan.  1993 

1  cniise  shJD.  SUN  PRINCESS  f77,0O0  Bt) 

Subsidv:  $117  mil. 
9%  contract  subsidy 

Price:  $300  million 

ITALY 

Yard:    Fincantien 

Customer:  P&O  Pnncess  Cruises,  Los 
Angeles 

30%  Italian  flag  subsidy 

J«n.  1993 

1  cniise  ship  (95.000  fV\ 

Subsidv:  $36  mil.  + 
9%  contract  subsidy 

Sources  at  the  yard  put 
the  real  price  of  the  ship 

Price:  $400+  million 

ITALY 

Yard:   Fincantieri 

at  $550  mil.,  counting  the 

Customer:  Carnival  Cruise  Lines.  Miami 

contract  subsidy  and  crea- 
tive financing  pckg. 

Jan.  1993 

2  cruise  shins,  oniion  for  3rd 

Subsidv:  $90m+  ($30m  ea) 

Price:  Approx.  $333  mil.  ea.,  $1  bil.  for  3 

9%  contract  subsidy 

FRANCE 

Yard:   Chanliers  de  I'Atlantique 

( +  subsidy  associated  with 

Customer:  Royal  Caribbean  Cruise  Lines, 

financing  package) 

Miami 

Feb.  1993 

2  containerships  0.066  teu) 

Subsidy:  Not  revealed,  but 

2/93  is  date  of  EC 

Price:  Unknown 

eligible  for  36%  contract  aid. 

Commission  approval. 

GERMANY 

Yard:    Bremer  Vulkan-MTW,  Wismar 

despite  objections  of  2 

Customer:  Indonesian  shipping 

Soft  Loan:  85 5t.  ll-years.  at 

European  countries  and 

4.25%  interest 

shipbuilding  groups. 

Feb.  1993 

10  mulliDumose  careo  vessels  (6.500  dwt) 

Soft  Loan:  Interest  rate 

Subsidized  fmancing 

Price:  Unknown 

subsidy  not  revealed  but 

arranged  by  Galician 

SPAIN 

Yards:  Santo  Domingo  (4),  Vulcano  (3), 

estimated  at  5  points. 

regional  govt,  through  the 

Freire  (3) 

equivalent  to  18%  subsidy. 

centralized  Official  Credit 

Customer:  Nordane  Shipping,  Denmark 

Institute  to  get  around  the 
federal  govt's  decision  to 
discontinue  soft  loans 

Jan.  1992 

3  containerships  (3.8CX)  teu) 

Subsidv:  $94. 4m  ($31. 5m  ea) 

Subsidy  provided  to 

Price:  $375  mil..  $125  mil.  each 

25.17%  contract  subsidy 

match  German  aid  for 

JAPAN 

Yard:   Hitachi  Zosen 

Soft  loan:  89%,  over  14  vrs.. 

COSCO  ships,  subse- 

Customer: COSCO.  China 

8  yrs.  grace,  at  6%  interest. 

quently  EC-disapproved. 

Jan.  1992 

1  roll-on/roll-off  (ro-ro)  vessel 

Subsidv:  $15.7m-$35.7m 

13%  subsidy  if  France 

Price:  $120.5  mil. 

13%-30%.  see  comments. 

stayed  within  EC  guide- 

FRANCE 

Yard:    Ateliers  et  Chanliers  du  Havre 

lines,  but  some  reports 

Customer:  Undisclosed 

claimed  a  30%  subsidy 
was  granted  to  meet  the 
Finnish  competition. 

Nov.  1992 

4  containerships  (3.765  teu) 

Subsidy:  $43.3m  ($14.4m  ea) 

Onginal  contract 

Price:  $455.7  mil.  ($114  mil.  ea) 

9.5%  contract  subsidy 

involving  a  36%  subsidy 

GERMANY 

Yards:  Bremer  Vulkan  (3),  HDW  (1) 

(Govt,  financing  through 

was  disapproved  by  the 

Customer:  COSCO,  China 

KfW) 

EC. 

Jan.  1992 

5  containerships  (36.5(X)  dwt) 

Subsidv:  $104.5m  ($20.9m 

The  original  deal  was 

Price:  $380  mil  ($76  mil  ea) 

ea) 

signed  1/92  with  5th  ship 

SPAIN 

Yard:   Astilleros  Espanoles  (AESA) 

27.5%  contract  subsidy 

added  3/92. 

Customer:  TMM,  Mexico 

Soft  loan:  30  vears.  14  vrs 
grace.  3.4%  interest 
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SHIPBUILDING  SUBSIDIES:    FRANCE 
AVERAGE  ANNUAL  SHIPBUILDING  AID  BUDGET  SINCE  1988  IN  FRANCE 


Ship  Financing 

Direct  Yard  Aid 

R&D 

••Annual 
Average 

•Loans,  Subsi- 
dized Interest 

Guarantees 

Contract 
Grants 

Reorganiza- 
tion Aid 

Yard  Loans, 
Interest  Sub. 

YES 

$399m 

1 

YES 

YES 
$149m 

YES 
$83m 

Unloiown 

YES 
$3ni 

$634M 

*  Does  not  include  loans  for  ships  built  for  owners  in  lesser-developed  countries. 
**  Excludes  sums,  subsidy  value  of  government  guarantees. 

DESCRIPTION  OF  SHIPYARD  AID 

•  Ship  Financing 

Export  Ship  Financing  and  Guarantees  -  The  French  government  provides  loans  for 
export  ships  at  no  less  than  7.5%  interest  plus  risk  factor  points  to  bring  the  rate  into  conformity 
with  the  terms  of  the  OECD  Understanding  on  Export  Credits  for  Ships.  In  addition,  the 
government  provides  loan  guarantees  in  the  form  of  export  credit  insurance. 

Domestic  Ship  Financing  -  The  Ministry  for  Maritime  Affairs  administers  investment 
aid  (grants)  for  the  French  merchant  fleet  up  to  15  percent  of  the  purchase  price.  Although  the 
ships  are  not  required  to  be  built  in  France,  it  is  not  known  if  any  vessels  built  outside  of  France 
have  received  the  aid.  In  addition,  the  government  is  paying  interest  subsidies  incurred  before 
1986  to  domestic  shipowners  that  ordered  vessels  built  at  French  yards. 

•  Direct  Yard  Aid 

The  French  government's  budgetary  allocations  for  its  domestic  shipbuilding  industry  can 
be  used  as  ship  production  aid  tied  to  specific  contracts  (contract  grants)  or  as  shipyard 
restructuring  aid  (shipyard  capital). 

Contract  Grants  -  The  French  government  may  provide  grants  to  French  shipyards  to 
enable  them  to  win  contracts  up  to  the  maximum  level  set  by  the  Commission  of  the  European 
Community.  That  ceiling  was  set  at  28  percent  for  1987-88,  26  percent  for  1989,  20  percent 
for  1990,  13  percent  for  1991,  and  9  percent  since  1992,  with  extensions  granted  so  far  through 
1994.  The  government  usually  refuses  to  disclose  specific  subsidy  amounts  paid  on  individual 
contracts.  (Fishing  vessels  are  not  subject  to  these  ceilings.)  As  with  other  EC  countries,  aid 
paid  to  a  French  yard  on  a  contract  with  a  shipowner  from  a  lesser  developed  country  has  no 
mandated  ceiling. 

Contract  Grants  for  Chantiers  de  L'Atlantigue.  The  primary  recipient  of  French 
contract  subsidies  is  Chantiers  de  L'Atlantique,  the  country's  largest  shipyard.  Located  in  St. 
Nazaire,  the  yard  is  a  wholly-owned  subsidiary  of  GEC  Alsthom,  the  French  arm  of  a 
corporation  formed  by  the  merger  of  Alsthom  Atlantique  with  the  British  company  GEC  in  April 
1990.  GEC  Alsthom,  in  turn,  is  50  percent  owned  by  the  General  Electric  Company  in  Great 
Britain. 
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With  the  help  of  the  French  government,  Chantiers  de  L'Atlantique  has  targeted  the 
cruise  ship  and  liquified  natural  gas  (LNG)  tanker  construction  markets  in  particular.  "It  is 
politically  unacceptable  for  the  yard  to  lose  orders  through  the  government's  lack  of  subsidy,' 
however  strapped  for  cash  Paris  may  be,"  Fairplay  Magazine  said  in  its  June  6,  1991,  issue. 
That  statement  holds  true  today.  All  of  the  ships  listed  in  the  yard's  current  orderbook  are 
subsidized  cruise  ships  and  LNG  tankers.  In  addition,  in  1992  Chantiers  de  L'Atlantique 
delivered  the  first  cruise  ships  of  the  two-ship  subsidized  order  for  Kloster  Cruise,  and  two  ships 
for  Royal  Caribbean  Cruise  Lines-part  of  a  subsidized  four-ship  order. 


SHIPS  ON  ORDER  AT  CHANTIERS  DE  L'ATLANTIQUE  AS  OF  JANUARY  1,  1993 

Dates 

Contract  Details 

Subsidies 

Comments 

Ordered:  2191 

5  LNG  tankers,  130,000  m' 

13-20%  contract  subsidy 

13%  =  $169  mil  ($33.8  mil  ea) 

13%  contract  aid  was  the  1991 
level;  however,  a  spokesman  for 

Deliverv  dales: 

Price:  $1.3  bil,  $260  mil  ea 

20%  =  $260  mil  ($52  mil  ea) 

the  French  Ministry  of  Industry 

4/94,  10/94, 

said  that  a  20%  ceilmg  would 

6/95,  6/96,  6/97 

Customer:  Petronas.  Malaysia 

(plus  govt,  financing  and  any 

apply  because  the  order  was 

associated  subsidy) 

negotiated  in  1990.    In  addition, 
there  is  the  fact  that  Malaysia  is  a 

lesser-developed  country,  so  that 

no  ceiling  may  have  applied. 

Ordered:  1/93 

2  cruise  ships,  option  for  3rd 

9%  contract  subsidy 

Price:  $1.3  bil,  $333  mil  ea 

$90  mil  ($30  mil  ea) 

Delivert  dales: 

Customer:  Roval  Caribbean 

(plus  govt,  financing  and  any 

4/95,  4/96 

Cruise  Lmes,  Miami 

associated  subsidy) 

Ordered:  5/90 

Cruise  ship.  2220  oassenser 

20-40%  contract  subsidy 

20%  subsidy  would  be  within 

(2nd  of  r*o-ship  order) 

20%  =  $44  mil 

OECD  guidelines.   Govt,  refused 

Delivery  dale: 

Price:  $220  mil 

40%  =  $88  mil 

to  confirm.    There  were  reports 

6/93 

Customer:  Kloster  Cruises, 

(plus  govt,  financing  and  any 

that  the  subsidy  was  40%. 

Norway 

associated  subsid)) 

Contract  Subsidies  for  Allien  et  Chantiers  du  Havre  (ACH).  ACH  is  a  medium-sized 
yard  that  builds  specialty  ships,  including  the  subsidized  Wind  Star  Sail  Cruise  and  Club  Med 
cruise  vessels.  Its  latest  subsidized  order  is  a  $120.5  million  roll-on/roll-off  vessel.  The  subsidy 
amount  is  $15.7  million  or  $35.7  million,  depending  on  whether  the  government  stayed  within 
the  13  percent  subsidy  ceiling  or  went  to  30  percent  in  order  to  meet  the  Finnish  competition, 
as  was  rumored.    As  usual,  the  government  refused  to  disclose  the  subsidy  details. 

Shipyard  Reorganization  Aid  -  Most  of  the  government  aid  in  this  category  has  gone 
to  assist  shipyard  mergers  and  closures. 

•  Research  and  Development 

In  the  area  of  government-aided  research  and  development,  French  yards  can  benefit 
from  the  following:  (1)  subsidies  to  partially  finance  joint  research  operations  with  shipyards, 
(2)  monetary  advances  administered  by  the  Agence  Nationale  de  Valorisation  de  la  Recherche 
(ANVAR)  to  institute  an  innovation  repayable  only  if  the  innovation  is  successful,  and  (3) 
programs  supported  by  the  Ministry  of  Industry  to  improve  shipyard  productivity,  research 
specialization  in  sophisticated  ships,  and  the  improvement  of  basic  knowledge  to  enhance 
shipyard  competitiveness. 
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SHIPBUILDING  SUBSIDIES:    GERMANY 
AVERAGE  ANNUAL  SHIPBUILDING  AID  BUDGET  SINCE  1988  IN  GERMANY 


Ship  Financing 

Direct  Yard  Aid 

R&D 

•Annual 
Average 

Loans,  Subsi- 
dized Interest 

Guarantees 

Contract 
Grants 

Shipyard 
Capital* 

Yard  Loans, 
Interest  Sub. 

YES 
$1.5b 

YES 

YES 
$353m 

YES 
$463m 

YES 
Amt.  unJcwn 

YES 

$2.3B 

BACKGROUND 


^Excludes  sums,  subsidy  value  of  government  guarantees. 


The  German  government  is  currently  administering  a  $4  billion  aid  package  for  the 
shipyards  in  former  East  Germany.  The  economic  drain  from  this  program  has  caused  some 
government  officials  to  attempt  to  cut  back  on  cash  grants  to  western  German  shipyards,  but 
with  little  success. 

The  political  clout  of  the  German  shipbuilding  industry  to  retain  government  subsidies 
cannot  be  overestimated.  Not  only  are  shipyards  important  employers,  shipyard-government 
political  ties  have  been  strengthened  by  the  fact  that  the  federal  government  and  regional 
governments  (Schleswig-Holstein,  Bremen)  have  held,  or  continue  to  hold,  equity  stakes  in  some 
of  the  country's  most  important  yards.  The  head  of  the  largest  shipbuilding  group  in  Germany, 
Bremer  Vulkan,  was  a  Bremen  senator  for  economic  affairs  when  Bremen  owned  26.1  percent 
of  the  conglomerate.  The  second  largest  German  shipbuilding  group,  Howaldtswerke  Deutsche 
Werft  (HDW)  is  75  percent  owned  by  the  federal  government  through  a  state  steel  mill  and  23 
percent  owned  by  Schleswig-Holstein. 

The  German  Association  for  Shipbuilding  and  Marine  Technology  (VSM),  one  of  the 
chief  lobbying  groups  for  German  shipbuilding  subsidies,  has  tended  to  complain  publicly  that 
German  shipbuilders  do  not  get  the  top  percentage  of  contract  aid  allowed  in  the  European 
Community,  but  has  been  quiet  on  the  fact  that  the  industry  gets  generous  financing  help  from 
the  German  state  reconstruction  bank,  Kreditanstalt  fuer  Wiederaufbau  (KfW). 

DESCRIPTION   OF  SHIPYARD  AID 

•         Ship  Financing 

Export/Domestic  Ship  Loans  and  Interest  Subsidies  -  The  German  government  bank 
KfW  provides  financing  for  export  and  domestic  ships  built  in  German  shipyards,  generally 
under  the  terms  of  the  OECD  Understanding  for  Export  Ships.  The  government  may  subsidize 
the  market  interest  rate  by  two  percentage  points  for  ships  or  as  much  as  required  to  meet  the 
conditions  offered  by  foreign  competitors.  Ordinarily,  KfW  arranges  the  ship  financing  deals 
through  the  shipyards.  It  also  arranges  consortium  financing  involving  public  bank  and  private 
bank  funds.  In  addition,  KfW  administers  the  8E  development  assistance  fund  for  financing 
loans  and  providing  interest  assistance  to  shipowners  from  lesser-developed  countries.  There 
are  no  restrictions  on  the  amount  of  subsidy  that  can  be  provided  under  this  program. 
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SfflP  LOANS,  INTEREST  ASSISTANCE  PROVIDED  BY  THE  GERMAN  GOVERNMENT 

1988 

1989 

1990  (Incomplete) 

1991  (Incomplete) 

$1.76  billion 

$1.8  billion 

$1.3  billion 

$1.1  billion 

Guarantees/Insurance  -  KfW  loans  are  insured  by  Hermes,  with  the  federal  government 
carrying  the  risk.  Other  guarantees  may  be  provided  by  the  governments  of  the  four  coastal 
states  if  they  cannot  be  secured  through  ship  mortgages. 

•  Direct  Yard  Aid 

Contract  Grants  -  The  government  pays  German  shipyards  a  percentage  of  a  contract 
price  of  a  ship  in  order  for  the  yard  to  secure  the  contract.  Since  1987,  two-thirds  of  the 
contract  aid  is  supposed  to  come  from  the  federal  government  and  one-third  from  the  states. 
Although  there  have  been  notable  exceptions,  in  general,  the  federal  government  has  conformed 
to  the  following  ceilings  on  contract  aid  for  yards  in  western  Germany:  20  percent,  1988  and 
1989;  14  percent,  1990;  12.5  percent,  1991;  west.  9.5  percent  to  mid-1992;  7.5  percent  after 
mid- 1992;  east,  36  percent  to  1994. 

CONTRACT  SUBSIDY  BUDGETS  (EXCLUDES  8E  DEVELOPMENTAL  ASSISTANCE) 




Penod,  W.  Yards 

Budget 

Period,  E.  Yards 

Budget        1 

1988  through  1990 

$412m  (dmTOOm)  +  $182m 
(dm300m)  supplemental  =               $594m 

1991 
through  1993 

$553m 
(dm830m) 

1991  through  1992 

dm  450m  allocated  =                         $294m 
(aid  frozen  for  several  months  in  1991) 

1993  through  1995 

dm700m  ($467m)  allocated  =            $467m 
(dml68m  is  for  1993) 

Development  Aid/Tied  Aid  -  The  original  purpose  of  development  aid  was  to  help  out 
a  lesser-developed  country  (LDC).  However,  since  the  mid-1980s,  it  has  been  a  common 
practice  in  Germany  to  use  funds  from  the  KfW  bank  under  the  8E  program  to  attract  business 
for  domestic  yards,  particularly  the  government-supported  conglomerates  of  Howaldtswerke 
Deutsche  Werft  (HDW)  and  Bremer  Vulkan  (BV). 

Under  the  8E  program,  a  shipowner  from  an  LDC  gets  soft  loans  for  ships  built  at 
German  yards  on  extremely  favorable  terms,  and  the  German  shipyard  gets  a  generous  grant  that 
is  not  subject  to  any  ceilings.  For  this  reason,  the  German  government  agreed  to  call  Israel  an 
underdeveloped  country  in  order  to  get  two  contracts  for  HDW  to  construct  seven  containerships 
which  were  delivered  to  Zim  Israel  in  1990,  1991,  and  1992.  During  the  late  1990s,  China 
Ocean  Shipping  (COSCO)  was  also  able  to  get  cheap  ships  from  subsidized  HDW.  Most 
recently,  however,  in  a  rare  move,  the  Commission  of  the  European  Community  decided  the 
German  government  would  be  picking  up  too  much  of  the  bill  on  a  tentative  deal  between 
COSCO  and  Bremer  Vulkan  and  disapproved  the  plan,  which  would  have  paid  a  33  percent 
subsidy  to  Bremer  Vulkan  and  a  36  percent  subsidy  to  Bremer  Vulkan's  recently  acquired 
subsidiary,  Mathias  Thesan  Werft  (MTW)  in  former  East  Germany. 
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TIED-AID  EXAMPLES  BENEFITING  HDW  AND  BREMER  VULKAN  SHIPYARDS 


Customer/Dates 

Yard 

Ships/Price 

Subsidy 

Zim  Israel.  Israel 

HDW 

4  containerships 

25.4%  Grant  =                $5 8m 

2,700  teu 

($14. 5m  ea) 

Order  date:  119,% 

(46,700  dwt) 

Soft  Loan:          100%,  10  yrs, 

Del.  dates:  4/90,  10/90,  4/91, 

Price:  $228m 

3.625%  interest,  1  yr  grace 

7/91 

($57m  ea) 

Zim  Israel.  Israel 

HDW 

3  containerships 

30%  Grant  =             $50.25m 

2,400  teu 

($16.75m  ea) 

Order  date:  8/89 

(46,700  dwt) 

Soft  Loan:          100%,  10  yrs. 

Del.  dates:  1991,  1/92,4/92 

Pric?:  $167.4m 
($55. 8m  ea) 

3.625%  interest,  1  yr  grace 

COSCO.  China 

HDW 

3  containerships 

34.67%  Grant  =        $57. 83m 

2,700  teu 

($  19.3m  ea) 

Order  date:  4/87 

47,100  dwt 

Soft  Loan:           100%,  15  yrs. 

Del.  dates:  10/89,  10/89,  9/90 

Price:  $166.8m 
($55. 6m  ea) 

3.75%  interest,  3  yrs  grace 

COSCO.  China 

1)BV 

3  containerships 

35%  Grant  (Av.)  (36%  MTW, 

2)BV- 

3,800  teu 

33%  BV)  =                    $134m 

MoA  Date:  10/91 

MTW 

Price:  $382.9m 

($44.67m  ea) 

($127. 6m  ea) 

Soft  Loan:             89%,  11  yrs. 

EC  DISAPPROVED,  7/92 

3.5%  interest 

Currently,  BV-MTW  is  under  contract  to  build  two  1,066  teu  containerships  for  the 
Indonesian-flag  company,  which  will  receive  a  soft  loan  to  cover  85  percent  of  the  price  over 
12  years  at  an  interest  rate  of  4.25  percent.  The  subsidy  amount  has  not  been  revealed,  but  the 
yard  is  eligible  to  receive  contract  aid  of  36  percent.  The  EC  Commission,  which  approved  the 
deal,  has  insisted  that  the  shipowner  must  be  a  real  resident  of  Indonesia  and  not  just  be  using 
Indonesia  as  a  flag  of  convenience. 

During  the  past  few  years,  the  German  government  has  paid  subsidies  to  other  German 
yards  to  build  ships  for  firms  fiying  the  Indonesian  flag,  as  well  as  owners  flying  the  flag  of 
Singapore,  Turkey,  the  Cayman  Islands,  and  others.  German  yards  that  have  benefitted  include 
J.J.  Sietas  and  Meyer  Werft.  By  the  end  of  1994,  Meyer  Werft  will  have  delivered  15 
passenger  ferries  to  Indonesian  owners,  all  of  which  have  been  subsidized  by  the  German 
government.  Subsidies  have  ranged  from  29-39  percent  with  soft  financing  terms  including  12- 
18  year  loans  at  3.25-3.75  percent  interest. 

Shipyard  Capital  -  After  February  1987,  German  regional  governments  were  supposed 
to  provide  the  aid  for  the  rationalization,  modernization,  conversion,  and  diversification  of 
shipyards  within  their  respective  boundaries  instead  of  the  federal  government.  Nevertheless, 
the  federal  government  continued  to  provide  this  type  of  aid,  in  the  form  of  loans,  guarantees, 
and  cash  infusions  for  shipyard  operations-primarily  to  government-owned  HDW  and  Bremer 
Vulkan  shipbuilding  conglomerates. 
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EXAMPLES  OF  SHIPYARD  OPERATING  AID  TO  HDW  AND  BREMER  VULKAN 


Year 

Yards 

Aid  Amount 

Aid  Description 

1987 

HDW,  BV 

$83. 4m 
(dm  150m) 

Federal/state  injection  of  working  capital. 

1988 

HDW 

$63.9m  (dmU2.35) 

Capital  injection  from  govt. -owned  Salzgitter. 

1988 

BV 

$74m  (dm  130) 

Credit  guarantee. 

1989 

HDW 

$22. 6m  (dm42.455) 

Regional  govt.  (Schleswig  Holstein)  capital  infusion. 

1989 

HDW 

$2.6m 
(dm4.9m) 

Shareholding  capital  and  investment  grants  to  take  over  the 
Flensburper  yard.    In  addition,  Schleswig  Holstein  provided 
state  guarantees  on  loans  for  working  capital  and  for  future 
yields  on  the  shareholding  capital  (unspecified  amounU). 

On  July  20,  1992,  the  European  Community  (EC)  approved  the  German  government's 
plan  to  provide  a  $4  billion  (dm6  billion)  subsidy  package  to  modernize,  restructure,  and  cover 
the  losses  of  the  shipyards  in  former  East  Germany.  The  yards  that  are  receiving  the  largest 
portions  of  the  aid  are  the  Norwegian  shipbuilding  conglomerate  Kvaemer,  which  has  taken  over 
Wamow  Werft,  and  Bremer  Vulkan,  which  has  taken  over  Mathias  Thesan  Werft  (MTW).  In 
exchange,  Kvaemer  will  invest  $71.3  million  and  BV  $123  million  in  the  yards.  The  following 
table  shows  the  breakdown  of  the  reorganizationai  aid. 


EC-APPROVED  SHIPYARD  REORGANIZATIONAL  AID  ($4  BILLION  TOTAL) 

AID  TYPE 

Kvaemer  - 
WamowWft 

BV  -Mathias 
Thesan 

Hegemann- 
Peene  Wft 

Volkswerft 
Stralsund 

Elbewcrft 
Boizenburg 

Rosslauer 

Schiffswft 

Investment 

$325. 3m 

$25 1.7m 

$92. 5m 

$187m 

$6. 8m 

$08.5m 

Restructunng 

$379.7m 

$351. 67m 

$65. 9m 

$81. 5m 

$18. Im 

0 

Closure  (e.g.,  re- 
dundancy payments) 

$  46.7m 

$24. 8m 

$21. 5m 

$25. 7m 

$11. Cm 

$07. 3m 

Losses,  current 
contracts 

$478. Im 

$288. 07m 

$62. 2m 

$245.9m 

$49. 9m 

$49.  Im 

Losses,  old  debts 

$164. 5m 

$153. 9m 

$31. 5m 

$196.4m 

$64. 3m 

$30.4m 

New  equity 

$70m 

$72m 

$40m 

$130. Im 

$30.9m 

$18.9m 

Environmental 

$16. 8m 

$42.3m 

$0.8m 

$1.3m 

$0.13m 

$0.2m 

TOTALS 

$1.5b 

$1.2b 

$314m 

$868m 

$181m 

$114m             1 

•  Research  and  Development 

The  German  government  appears  to  be  reluctant  to  reveal  the  scope  of  its  involvement 
in  subsidizing  ship  and  shipbuilding-related  R&D.  Among  the  subsidized  projects  are: 
computer-controlled  ship  production  techniques  (through  the  Federal  Ministry  of  Research  and 
Technology  and  the  Federal  Ministry  of  Economics),  and  fast  ferry  R&D. 
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SHIPBUILDING  SUBSIDIES:   ITALY 
AVERAGE  ANNUAL  SHIPBUILDING  AID  BUDGET  SINCE  1988  IN  ITALY 


1 

Ship  Financing 

Direct  Yard  Aid 

R&D 

••Annual 
Average 

•Loans,  Subsi- 
dized Interest 

Guarantees 

Contract 
Grants 

Shipyard 
Capital 

Loans 

YES 
$557ni 

YES 

YES 
$175m 

YES 
$184m 

YES 

YES 
$24m 

$940M      1 

*Does  no:  include  loans  for  ships  buill  for  owners  in  lesser-developed  countries. 
**Excludes  subsidy  value  of  government  guarantees. 

BACKGROUND 

The  principal  commercial  shipbuilding  yards  in  Italy  belong  to  the  state-owned 
conglomerate,  Fincantieri,  which  controls  about  70  percent  of  Italian  shipbuilding  capacity.  The 
yards  are  run  at  a  loss,  with  the  Italian  government  picking  up  the  tab.  Through  the  provision 
of  substantial  subsidies,  the  government  has  attracted  orders  to  Fincantieri  for  sophisticated  ships 
such  as  passenger  vessels,  thereby  enabling  the  yard  to  develop  the  expertise  that  has  established 
it  as  a  market  leader  in  a  relatively  short  period  of  time. 

DESCRIPTION  OF  SHIPYARD  AID 

•  Ship  Financing 

Export  Ship  Financing  -  The  Italian  government  may  provide  loans  for  export  ships  built 
in  Italian  yards  through  the  Mediocredito  Centrale  bank.  The  government  may  also  provide 
interest  subsidies  to  bring  the  financing  down  to  the  rate  of  the  OECD  Understanding  on  Export 
Credits  for  Ships.  In  addition,  export  ships  are  eligible  for  export  credit  insurance,  as  are  other 
capital  goods,  through  SACE,  a  public  agency. 

Domestic  Ship  Financing  -  The  Italian  government  provides  interest  subsidies  for 
domestic  ships  to  bridge  the  gap  between  available  financing  in  Italy  and  the  OECD  rate  for 
export  ships.  Orders  can  be  placed  in  any  EC  country.  When  the  vessel  is  maintained  under  the 
Italian  fiag,  the  amount  of  the  government  contribution  is  calculated  on  the  basis  of  the  reference 
rate  plus  two  points.  In  addition,  under  the  Finmare  Law,  Italian-built,  Italian-flag  ships  can 
get  30  percent  subsidies,  which  are  equivalent  to  the  depreciation  on  the  vessels  during  the  first 
five  years.  Another  option  is  law  no.  361/82,  which  allows  for  half-yearly  subsidies  on  newly- 
built  ships  over  12  years,  amounting  to  a  discounted  grant  equivalent  of  25  percent. 

•  Direct  Yard  Aid 

Contract  Grants  -  The  government  of  Italy  gives  cash  grants  to  Italian  yards  to  enable 
them  to  capture  contracts.  Italy  can  provide  the  grants  at  the  maximum  level  allowed  by  the 
Commission  of  the  European  Community.  Since  1987,  the  percentage  of  a  ship  construction 
contract  price  that  an  Italian  yard  could  receive  was  28  percent  (1987  and  1988),  26  percent 
(1989),  20  percent  (1990),  13  percent  (1991),  and  9  percent  (1992  through  1994,  to  date). 
Yards  can  elect  to  receive  up  to  75%  of  the  grant  at  the  start  of  construction,  or  at  intervals 
during  ship  construction. 
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Between  January  1987  and  January  1990,  Italian  yards  subsisted  on  a  hefty  backlog  of 
orders  placed  in  late  1986  to  take  advantage  of  the  larger  subsidy  ceilings  authorized  until  1987. 
1987  and  1988,  contracts  for  18  vessels  were  put  on  hold  at  Italian  yards,  waiting  for  action  by 
Italian  Parliament,  which  authorized  the  shipbuilding  aid  in  early  1989. 

Cruise  Ship  Contract  Grants  for  Fincantieri.  Of  particular  interest  are  the  subsidies  the 
Italian  government  pays  to  attract  cruise  ship  contracts  to  the  public  shipyards  of  Fincantieri. 
EXAMPLES  OF  CRUISE  SHIP  SUBSIDIES  AT  ITALY'S  FINCANTIERI 


II 

Order 

Ships/ 

Del. 

11  Customer 

Date 

Registry/U.S.  Routes 

Date 

Price  and  Subsidy 

P&O,  U.K. 

1/93 

1  shio.  1 ,950  Dasseneer 
(77,000  gt) 

1995 

Price:  $300m 

Princess  Cruises, 

Sun  Princess 

Subsidy: 

USA  (Los 

9%  grant  =                      $  27m 

Angeles) 

Register:  Italv 

30%  Italian  flag  sub.  =      90m 
Total:  $117m 
(+  govt,  finance) 

Carnival 

1/93 

1  shio,  1.300+  benhs. 

1996 

Price:  $400m  + 

Cruise,  USA 

2.600  passens^er 

($550m  true  cost) 

(Miami) 

(95,000  gt) 
Foreign  registry 

Subsidv: 

9%  grant  =                       $36m 

(+  govt,  finance) 

Carnival  Cruise 

1/89 

3  ships.  1.250  berths  ea 

Price: 

Lines,  USA 

(50,000  gt) 

(Miami) 

Staiendam 

1992 

$200m 

Maasdam 

1993 

250-300m 

Holland  America 

Ryndam 

1994 

300m 

Lines  subsidiary 

Register:  Bahamas 

$  750-800m  total 

(Seattle) 

Routes:  U.S.  West  Coast. 
Alaska,  Caribbean 

Subsidy: 

28%  grant  =        $2I0m-$224m 

(plus  govt,  financing  subsidy) 

Costa  Cruise, 

7/89 

1  ship,  1.300  passencers 

1992 

Price:    $270m 

Italy 

Costa  Classica 

Italian  flag 

To  be  marketed  seasonally 

in  North  America 

Employed  in  Caribbean, 

Mediterranean 

Subsidy: 

28%  gram  =                 $  75.6m 

30%  Italian  flag  sub  =      81.0m 

Total:  $  156.6m 

P&O,  U.K. 

1988 

2  ships,  1.700  Dasseneers  ea 
(70,000  gt) 

Price: 

$275m  ea,  $550m  total 

Princess  Cruises, 

Crown  Princess 

1990 

USA  (Los 

Regal  Princess 

1991 

Subsidy: 

Angeles) 

Register:  Italv 

Routes:  U.S.  West  Coast. 

Caribbean 

28%  grant  =                  $154m 
30%  Italian  flag  sub  =      165m 
Total:  $3 19m 
(+  govt,  finance) 
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Until  1988,  no  cruise  ships  had  been  built  at  Fincantieri  since  1966.  In  1988,  however,  the 
Italian  government  made  a  deliberate  attempt  to  use  subsidies  to  capture  cruise  ship  construction 
contracts  for  its  public  yards,  starting  with  a  contract  with  P&O-Princess  Lines.  Generous 
government  subsidies  enabled  Fincantieri  to  become  the  world's  premier  cruise  shipbuilder  in 
just  five  years.  Today,  the  Italian  government  continues  to  provide  subsidies  and  cover 
Fincantieri's  losses  so  that  the  shipbuilding  conglomerate  can  remain  internationally  competitive 
in  this  market  niche. 

Shipyard  Capital,  Modernization  and  Reorganization  -  Italian  shipbuilders  can  receive 
modernization  aid  (without  increasing  capacity)  of  up  to  40  percent  of  the  investment.  Ship 
repair  yards  can  be  paid  by  the  government  for  up  to  80  percent  of  their  investments.  If  yards 
reduce  capacity  by  converting  to  other  activities,  they  may  receive  government  loans  to  cover 
50  percent  of  the  costs--70  percent  for  yards  in  the  Mezzogiomo. 

Shipyard  Capital,  Investment  Aid  -  The  Italian  government  routinely  pays  to  cover  the 
losses  of  state-owned  Fincantieri,  the  commercial  shipbuilding  conglomerate  which  controls 
about  70  percent  of  Italian  shipbuilding  capacity.  The  yearly  losses  at  these  shipbuilding 
facilities  are  absorbed  by  the  Italian  government  and  approved  by  the  European  Commission. 
EC-approved  loss  compensation  aid  includes  $106.5  million  for  1988.  (Figures  were  unavailable 
for  1989  losses,  but  they  had  been  predicted  to  be  greater  than  1988.)  EC-approved  losses  for 
1990  amount  to  $224  million.    Anticipated  losses  for  1991  were  $145  million. 

•  Research  &  Development 

The  Italian  government  provides  subsidies  for  ship  R&D  programs,  covering  up  to  90 
percent  of  the  cost  for  research  in  ship  design  and  ship  propulsion,  and  up  to  50  percent  of  the 
cost  of  building  prototypes.   This  includes  cruise  ship  R&D. 
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SHIPBUILDING  SUBSIDIES:   JAPAN 
ANNUAL  AVERAGE  SHIPBUILDING  AID  BUDGETS  SINCE  1988  IN  JAPAN 


Ship  Financing 

Direct  Yard  Aid 

R&D 

Annual 
Average* 

Loans,  Subsi- 
dized Interest 

Guarantees 

Contract 
Grants 

Shipyard 
Capital* 

Yard  Loans, 
Interest  Sub. 

YES 
$818m 

YES 

SOME 

YES 
$8Sm 

YES 

YES 
$lb 

$1.9B 

*Excludes  sums,  subsidy  value  of  government  guarantees. 


BACKGROUNT) 


Every  aspect  of  shipbuilding  policy  in  Japan  is  set  and  overseen  by  the  government 
through  the  Japanese  Ministry  of  Transport-to  setting  up  cartels  through  the  assignment  of  yards 
to  shipbuilding  groups,  to  deciding  how  much  tonnage  can  be  produced,  to  imposing  guidelines 
on  what  shipyard  improvements  can  be  made,  to  controlling  what  facilities  are  disposed  of,  to 
influencing  what  kind  of  ships  are  designed  and  built,  to  recommending  budgets  for  shipbuilding 
promotion  and  ship  financing  programs.  By  exercising  such  control  over  the  industry,  the 
government  has  played  a  significant  role  in  the  ability  of  Japan  to  be  the  world's  premiere 
shipbuilding  nation,  with  over  30  percent  of  the  number  of  oceangoing  commercial  vessels  on 
order  and  nearly  40  percent  of  the  deadweight  tonnage  on  order. 

DESCRIPTION  OF  SHIPYARD  AID 

•  Ship  Financing 

Export  Ship  Loans  and  Guarantees  -  Loans  for  Japanese-built  export  ships  are 
available  through  the  Japanese  Export-Import  Bank.  Export  insurance  is  underwritten  by  the 
Ministry  of  International  Trade  and  Industry. 

Domestic  Ship  Financing  -  There  are  two  major  programs  available  for  financing 
Japanese  flag  ships: 

Planned  Shipbuilding  Scheme  (Keiku  Zosen).  The  Ministry  of  Transport  (MoT)  provides 
50-70  percent  loans  for  Japanese  oceangoing  vessels  through  the  Japanese  Development  Bank 
(JDB)  at  rates  below  prime  with  13  years  to  pay,  including  a  3-year  grace  period.  High- 
technology  ships  emphasized  by  the  MoT  (such  as  LNG  tankers)  get  the  best  financing  terms. 
The  amount  of  financing  disbursed  from  this  fund  has  increased  since  1989.  The  government 
has  argued  that  the  ships  do  not  have  to  be  built  in  Japanese  yards;  however,  only  one  ship  built 
outside  of  Japan  has  been  financed  under  this  program. 

Maritime  Credit  Corporation  (MCC).  Special  government-assisted  financing  and  other 
benefits  are  available  under  this  program  for  Japanese  coastal  vessels  operated  by  domestic 
shipping  lines  and  harbor  transport  companies. 
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KNOWN  AMOUNTS  OF  JAPANESE  GOVERNMENT  SHIP  FINANCING  BUDGETS 


ShiD  Financins:  (1)  Export  ship  loans 
through  Ex-Im  Bank,  (2)  Loans  for  Japanese 
seagoing  ships,  (3)  Financing  for  Japanese 
coastal  vessels. 

198S 

1989 

1990 

1991 

$849m 

$733m 

(Incl.  proposed 
amounts) 

$826ra 

(Includes 
estimates) 

$867m 

•  Direct  Yard  Aid 

Contract  Grants  -  In  general,  the  Japanese  government  prefers  other  methods  of  yard 
support.  Currently,  the  government  is  providing  a  $94.4  million  (25.17  percent)  subsidy  to 
Hitachi  Zosen  to  build  three  3,800  teu  containerships  for  the  China  Ocean  Shipping  Co. 
(COSCO).  Government  support  includes  a  soft  loan  covering  89  percent  of  the  $375  million 
purchase  price,  to  be  repaid  over  14  years  at  6  percent  interest  with  an  8-year  grace  period.  The 
government  defended  the  subsidy  as  a  response  to  a  German  subsidy  on  COSCO  contract.  The 
German  subsidy  was  subsequently  disapproved  by  the  European  Community  and  withdrawn,  but 
the  Japanese  did  not  follow  suit. 

Shipyard  Capital  for  Rationalization  -  For  the  period  1987  through  1991,  the 
Japanese  government  budgeted  $222.2  million  to  buy  up  redundant  docks  and  facilities  at 
Japanese  yards  and  $370.4  million  in  government  guarantees  for  debt  payments  for  reorganizing 
or  scrapping  redundant  docks-facilities,  soft  loans  through  the  JDB,  and  a  10  percent  tax 
exemption  on  capital  investment  for  yards  to  convert  to  other  industries. 

Shipyard  Capital  for  Modernization  -  The  government  also  budgets  aid  to  Japanese 
shipyards  for  the  purchase  of  automated  or  high-efficiency  machinery  and  equipment  under  the 
Production  Streamlining  Program.  From  1987  to  1992,  this  budget  was  $41.1  million  per  year. 

•  Ship  and  Shipbuilding  Research  and  Development 

Japanese  ship  and  shipbuilding-related  research  and  development  projects  are  often 
cooperative  ventures  between  government  institutions,  government-supported  universities,  non- 
profit organizations  set  up  to  receive  special  grants,  soft  loans,  and  tax  exemptions,  and  industry. 
The  Japanese  government  budgets  over  $1  billion  annually  to  support  these  programs.  Current 
R&D  projects  supported  with  government  funding  include  computer-aided  manufacturing, 
environmentally-sensitive  double-hulled  tanker,  high-speed  Techno-Super  Liner  cargo  ship, 
propelleriess  ship,  advanced  marine  diesel  engine,  superconductive  electromagnetic  propulsion 
(Semp),  ship  hull  weight  reduction,  improved  shafts,  hull  coatings,  noxious  fumes  reduction,  and 
others. 

Since  July  1989,  the  Association  for  Structural  Improvement  of  the  Shipbuilding  Industry 
(ASISI)  has  been  the  government  entity  responsible  for  promoting  research  and  development  in 
ship  technologies  and  for  granting  subsidies  to  innovative  marine  R&D  projects  deemed  too  risky 
to  be  borne  by  private  industry  alone.  This  association  replaced  the  Designated  Shipbuilding 
Enterprises  Stabilization  Association.  Government  funding  is  distributed  primarily  through  the 
Japan  Shipbuilding  Industry  Foundation. 
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SHIPBUILDING  SUBSIDIES:    SOUTH  KOREA 
ANNUAL  AVERAGE  SHIPBUILDING  AID  BUDGETS  SINCE  1988  IN  S.  KOREA 


Ship  Financing 

Direct  Yard  Aid 

R&D 

•Annual 
Average 

Loans,  Subsi- 
dized Interest 

Guarantees 

Contract 
Grants 

Shipyard 
Capital 

Yard  Loans, 
Interest  Sub. 

YES 
$1.8b 

YES 

Unknown 

YES 

YES 
$595m 

YES 

$2.4B 

'Excludes  sums,  subsidy  value  of  government  guarantees. 


BACKGROUND 


South  Korea  became  a  world  leader  in  commercial  ship  construction  during  the  1980s~ 
second  only  to  Japan~by  offering  rock  bottom  ship  prices  subsidized  by  the  Korea  Development 
Bank  (KDB),  thereby  creating  enormous  debts,  amounting  to  $4  billion  by  1989  at  the  four 
major  yards,  an  amount  equal  to  four  times  their  equity  capital.  KDB  loans  to  shipyards  remains 
a  major  component  of  South  Korean  shipbuilding  aid. 

In  1993,  the  Korean  Ministry  of  Trade,  Industry,  and  Resources  announced  a  new  five- 
year  economic  program  in  which  shipbuilding  is  targeted  for  a  25.3  percent  increase  in  gross 
tonnage  (5.9  million  gt)  built  at  Korean  yards  by  1998,  to  include  liquified  natural  gas  (LNG) 
tankers,  car  ferries,  and  high-speed  passenger  vessels.  As  part  of  the  plan,  a  600,000  square 
meter  industrial  park  in  Pusan  for  ship  machinery  production  is  to  be  developed,  utilizing  a 
combination  of  private  investment  and  government  funds  for  industrial  research  and 
development. 

DESCRIPTION  OF  SHIPYARD  AID 

•  Ship  Financing 

South  Korean  state-controlled  banks  have  become  increasingly  active  in  ship  finance 
brokering,  arranging  loans  with  government  and  private  Japanese  banks  for  customers  whose 
ships  are  built  in  Korean  yards.    Examples: 

•  In  1990,  the  Korea  Development  Bank  arranged  a  lease  finance  scheme  in  which  a 
bank  consortium  of  the  KDB,  Korea  Exchange  Bank,  and  two  private  Japanese  banks 
(Hanil  and  Sumitomo)  provided  a  12-year  loan  valued  at  $497  million  to  build  five 
containerships  for  Hyundai  and  Hanjin  at  South  Korean  yards  on  financing  terms  more 
favorable  than  straight  KDB  financing. 

•  In  March  1993,  it  was  announced  that  the  Korea  Export-Import  Bank  was  leading  a 
consortium  involving  the  bank  and  Japanese  traders  and  bankers  for  financing  the 
construction  of  a  fourth  125,000  cubic  meter  LNG  tanker  at  a  South  Korean  yard 
(Hyundai  Heavy  Industries)  to  be  operated  by  Hyundai  Merchant  Marine  and  hired  out 
to  the  Korea  Gas  Corp. 


S.  Korea  Page  1 


69 


Export  Ship  Loans  and  Guarantees  -  Government-supported  financing  for  export  ships 
built  in  South  Korean  yards  is  available  through  the  Korean  Export-Import  Bank.  Export  ship 
financing  guarantees  are  also  available. 

Domestic  Ship  Loans  -  Under  the  Government  Financed  Newbuilding  Scheme  (GFNS), 
loans  are  provided  through  the  KDB  for  the  construction  of  domestic  ships  in  South  Korean 
yards. 

•         Direct  Yard  Support 

Shipyard  Loans  and  Interest  Subsidies  -  The  Korean  Development  Bank  has  financed 
loans  for  shipyard  working  capital,  equipment  purchases,  and  technological  improvements,  since 
the  government  made  the  decision  to  build  up  the  country's  shipbuilding  industry  in  the  1980s. 

The  Big  Bailout.  On  August  28,  1989,  the  South  Korean  government  approved  a  rescue 
package  for  Daewoo  Shipbuilding  and  Heavy  Machinery,  the  Korea  Shipbuilding  &  Engineering 
Co.  (KSEC),  and  Inchon  Shipbuilding  Co.,  consisting  of  interest-free  loans,  debt  moratoriums, 
tax  exemptions,  and  other  benefits: 

For  Daewoo:  (1)  A  seven-year  moratorium  (until  1997)  on  $372.7  million  of  the  yard's 
$2.1  billion  debt.  The  interest  savings  alone  is  $208  million,  which  the  yard  has  17 
years  (until  2007)  to  repay  the  debt.  (2)  A  new  government  loan  of  $223.6  million 
starting  in  1990,  to  be  repaid  over  17  years,  with  a  7-year  grace  period  (not  interest- 
free).  (3)  A  payment  of  $1 16  million  from  the  government  in  1990,  and  a  payment  from 
the  Korean  Ex-Im  Bank  of  $200  million  between  July  1990  to  1995,  to  cover  losses 
resulting  from  the  1984  contract  default  of  U.S.  Lines.  (4)  Exemptions  from  taxes  and 
other  legal  restrictions  on  divestments  and  mergers. 

For  KSEC:  Tax  cuts,  easy  loan  terms,  and  other  unspecified  financial  aid. 

For  Inchon:   Exemptions  from  certain  capital  investment  restrictions. 


•  Shipbuilding  Research  &  Development 

In  June  1990,  the  South  Korean  government  announced  that  it  was  making  $492  million 
available  to  major  Korean  shipbuilders  and  various  Korean  research  bodies  to  develop  ship 
design  automation  by  2001. 
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SHIPBUILDING  SUBSIDIES:    SPAIN 


AVERAGE  ANNUAL  SHIPBUILDING  AID  BUDGET  SINCE  1988  IN  SPAIN 


Ship  Financing 

Direct  Yard  Aid 

R&D 

••Annual 
Average 

•Loans,  Subsi- 
dized Interest 

Guarantees 

•Contract 
Grants 

Operating, 
Reorg.  Aid 

Yard  Loans, 
Interest  Sub. 

YES 
$306m 

YES 

YES 
$153.5m 

YES 
$438m 

YES 

YES 

$897M 

*  Excludes  financing ,  subsidies  for  owners  in  lesser-developed  countries. 
**Excludes  sums,  subsidy  value  of  guarantees 

BACKGROUND 

The  largest  shipyards  in  Spain  are  government-owned  (through  the  Instituto  Nacional  de 
Industria  (JNl),  the  sole  shareholder)  and  are  operated  under  the  umbrella  of  Astilleros  Espanoles 
SA  (AESA).  The  government  also  owns  the  commercial  shipbuilding  yard  Astilleros  y  Talleres 
del  Noroeste  (ASTANO),  as  well  as  the  BAZAN  naval  shipbuilding  yard. 

Spain  became  part  of  the  European  Community  (EC)  in  1986.  It  was  exempted  from 
certain  shipbuilding  subsidy  ceilings  imposed  the  EC  Commission,  with  the  understanding  that 
Spanish  shipyards  would  make  substantia!  cuts  in  shipbuilding  capacity  and  be  operating  at 
profitable  levels  by  1991 -something  that  has  not  yet  been  achieved.  The  Commission  of  the 
European  Community  had  reported  that  $1.6  billion  would  be  required  to  cover  the  losses  of 
Spain's  public  shipyards  for  the  four-year  period  1987  through  1990.  Yet  the  government  does 
not  admit  to  providing  any  shipyard  operating  or  reorganization  aid. 

The  true  level  of  subsidization  of  Spanish  yards  is  probably  much  higher  than  the 
estimates  in  the  table.  In  1991,  the  European  Community  Commission  declared  the  $2.4  billion 
provided  by  the  Spanish  government  in  shipbuilding  aid  between  1987  and  1990  to  be  legal. 
However,  how  that  money  was  allocated  during  the  three-year  period  is  not  clear. 


DESCRIPTION  OF  SHIPYARD  AID 

•  Ship  Financing 

Export  Ship  Loans  and  Insurance  -  Ships  can  be  built  in  Spanish  yards  with  the  aid  of 
loans  through  the  Banco  Exterior  de  Espana  and  government  subsidies  to  bring  interest  rates 
down  to  the  8  percent  allowed  under  the  OECD  Understanding  on  Export  Credits  for  Ships. 
OECD  loans  have  been  popular  in  Spain  because  shipowners  could  get  the  loans  and  invest  the 
money  at  market  interest  rates  of  13  percent.  The  Banco  Exterior  covers  the  risk  of  its  loans. 
In  addition,  export  credit  insurance  is  available  from  the  Compania  Espanola  de  Creditor  a  la 
Exportacion. 

In  early  1992,  the  central  government  announced  that  it  would  not  approve  new 
government-backed  soft  export  loans  for  ships.  However,  it  appears  that  regional  governments 
are  willing  to  take  up  the  slack,  with  the  complicity  of  Spain's  Official  Credit  Institute.  In  early 
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1993,  for  example,  the  Galician  regional  government  has  offered  to  back  a  loan  to  provide 
financing  to  three  Spanish  yards  within  its  jurisdiction  to  help  them  win  an  order  for  ten 
multipurpose  containerships  for  the  Danish  company,  Nordane.  The  three  yards  are  Santo 
Domingo,  Freire,  and  Vulcano.  The  Galician  regional  government  coordinated  the  loan  with 
the  Spanish  Official  Credit  Institute,  which  is  responsible  for  OECD-style  loans. 

Tied  Aid  -  Subsidized  financing,  and  contract  grants  are  available  from  the  Development 
Aid  Fund  without  restrictions  for  the  construction  of  ships  in  Spanish  yards  for  owners  from 
lesser-developed  countries.   Two  examples  follow: 

EXAMPLES  OF  SPANISH  TIED  AID 


Yard 

Date 

Customer 

Contract 

Govt.  Subsidies 

AESA 

1992 

TMM,  Mexico 

5  containerships 
(36,500  dwt) 
$380  mil. 

27.5%  subsidy  =  $104.5  mil. 
Soft  loan:  30-vrs,  14-vr  grace 
penod,  3.4%  interest 

AESA- 
Vigo 

1991 

Lignes  Maritimes  du  Detroit, 
Morocco 

Ferry 

Price  undisclosed 

30%  subsidy 

Soft  loan:  30-yrs,  10-yr  grace 

period,  2%  interest 

Domestic  Ship  Financing  -  The  state  Industrial  Credit  Bank  provides  85  percent  loans 
for  new  ships  built  for  Spanish  owners  at  8  percent  interest,  with  12-14  years  to  repay  and  a 
grace  period  of  up  to  2  years.    Interest  subsidies  are  provided  up  to  three  points. 

•  Direct  Yard  Aid 

Contract  Grants  -  The  Spanish  government  gives  a  combination  of  contract-related 
grants  for  new  ships  and  ship  conversions,  comprised  of  a  production  grant  and  a  special  grant, 
both  of  which  vary  and  are  based  on  a  percentage  of  contract  value.  Production  grant  ceilings 
imposed  by  the  Spanish  government  vary  with  the  value  of  the  contract  and  go  up  to  23  percent, 
with  the  higher  value  new  construction  contracts  eligible  for  the  higher  subsidies.  The  specific 
grant  is  in  addition  to  the  production  grant  and  has  a  ceiling  of  5  percent  of  the  contract  value. 

Shipyard  Operating,  Reorganization  Aid  -  The  Spanish  government  does  not  admit 
to  providing  shipyard  operating  and  reorganization  aid.  Nevertheless,  the  government  covers 
the  losses  of  the  public  shipyards  each  year.  AESA,  the  largest  public  shipbuilding  group,  lost 
$95  million  in  1992,  $49.2  million  in  1991,  $102.6  million  in  1990,  and  $142.2  million  in  1989. 
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Shipbuilding  AND  Shipbuilding  Management,  1943-1993 

One  Man's  Perspective  ,/?:?;., 

Lloyd  Bergeson,  Member,  Shipbuilder  (Ret.) 


Even  as  many  wonderful  ships  have  been  conceived  and  buill.  over  the  last  fifty  years  there 
have  been  major  advances  and  regressions  both  in  shipbuilding  volume  and  in  the  art  and 
science  of  applied  ship  design  and  construction  management.  External  factors  affecting 
shipbuilding  included  the  crucible  of  WWII;  the  Cold  War;  wavering  national  maritime  policy 
and  practice;  the  shift  of  commercial  shipbuilding's  focal  point  from  west  to  east;  the  wrthering 
of  the  Maritime  Administration's  technical  abilities;  erratic,  more  political  and  less  effective 
naval  ship  procurement  practices;  general  relaxing  of  moral  and  ethical  standards  in  both 
business  and  government;  the  "Bottom  Line  Syndrome";  and.  finally,  environmental  con- 
siderations exemplified  by  the  Oil  Pollution  Act  of  1 990  and  aspects  of  global  warming.  Within 
shipyards  and  absent  undue  external  influences,  success  has  been  in  large  measure  equated 
to  consistent  application  of  fundamental  management  principles  and  practices.  Failures  can 
generally  be  equated  to  the  convergence  of  one  or  more  negative  external  factors  with  failures 
within  the  corporate  organizations  responsible  for  the  management  of  the  shipyards.  The 
overall  panorama  and  a  number  of  individual  cases  within  it  are  reviewed  fromthe  perspective 
of  one  whose  principal  goal  and  profession  over  the  past  five  decades  has  been  the 
optimization  of  the  shipbuilding  process  and  the  management  thereof. 


THE  WORLD  WAR  II  SHIPBUILDING  ACHIEVEMENT  1940-1945 

"From  modest  prewar  proportions  the  shipbuilding  industry  of  the  United  Slates  grew  to  gigantic  size 
under  the  unremitting  pressure  of  war  demands.  During  the  war  the  industry's  functions  and  objectives 
were  clearly  defined.  The  construction  of  the  greatest  naval  and  merchant  marine  the  world  has  ever 
seen,  all  within  the  space  of  five  swiftly  moving  years,  is  the  best  possible  demonstration  of  how  well 
the  industry  has  performed  its  war  functions  and  attained  its  war  objectives" 

-  E,  L.  Cochrane.  VAdm  USN,  Chief.  Bu.  of  Ships 

-  E.  S.  Land,  Chairman,  U.S.  Maritime  Commission 


Summary 

Tlieyear  1943.  the  50th  anniversary  of  the  founding  of  our  Society, 
proved  also  to  be  the  climactic  year  in  the  history  of  U.S.  shipbuild- 
ing: 1896  merchant  vessels  totaling  13  milhon  gross  tons  and 
18.294  naval  vessels  totaling  2.586,000  displacement  ions  were 
delivered  from  U.S.  shipyards  and  put  into  war  service.  A  peak  of 
2  million  men  and  women  were  engaged  in  the  shipbuilding,  ship 
repair  and  overhaul  effort  during  that  year. 

Included  in  the  above  new  construction  totals  for  1943  were 
1661  commercial  vessels  of  2000  gross  tons  or  over  and  540 
naval  vessels  of  1000  light  displacement  tons  or  over.  These 
came  from  the  ways  or  building  basins  of  82  private  shipyards. 
15  of  them  created  subsequent  to  1940.  and  8  naval  shipyards. 
The  rest  came  from  hundreds  of  boat  yards,  yacht  yards,  barge 
builders  and  fabrication  plants  of  all  categories. 

Only  four  years  previously  -  in  1939  -  and  with  the  war 
approaching.  24  private  yards  and  8  naval  shipyards  delivered 
only  28  merchant  ships  totaling  242.000  gross  tons  and  27  naval 
vessels  totaling  66.000  displacement  tons. 

1943  was  to  prove  the  all-time  peak.  Deliveries  of  merchant 
vessels  over  2,000  gross  tons  were  in  1944  down  by  12  percent 
due  in  part  to  a  shortage  of  steel.  In  1945  they  were  down  from 


the  peak  by  22.5  percent  and  in  1946  by  95  percent  With  only 
83  ships  delivered,  naval  vessels  of  1000  displacement  tons  and 
over  dropped  from  the  1943  peak  by  15  percent  in  1944,  31 
percent  in  1945  and  85  percent  in  1946  when  78  vessels  were 
delivered. 

The  composition  by  type  of  the  major  combat  and  naval  ships 
and  auxiliary  naval  vessels  delivered  in  the  total  period  1 940- 1945 
is  tabulated  below.  The  statistics  do  not  include  U  S  flag  ships  sunk 
during  the  war  or  those  built  for  or  transferred  to  Allied  countries. 


Combatant  Ships 

Battleships 

Aircraft  Carriers 

Destroyers 

Submarines 

Mine  Layers 

High  Speed  Transports 

Destroyer  Escorts 

Aircraft  Carrier  Escorts 

Frigates 

Total 


10 

31 

397 

223 

13 

56 

SOS 

102 

96 

1482 


74 


Table  of  Contents 


THE  WORLD  WAR  II  SHIPBUILDING 

ACHIEVEMENT,  1940-1945  1 

Summary  

Evaluation  ^ 

WWII  Shipyard  Layouts    * 

WWII  Process  Advances 5 


All-WeUed  Ships 


Hull  Modules  and  Preoulftning    6 

Development  of  Shipyard  ManagemeDl  Systems 

Through  WWII                                                        „  , 

Genesis  of  the  "Group  SysUm  of  Material  Control"  ....  7 

A  WWII  Emergency  AppUcalian  of  the  Croup  System  8 
Management  Systems  -  State  of  the  Art  -  Close  of 

WWII  ' 

-  9 


Performance  in  the  nVII Liberty  Ship  Yards 

Learning  Cur\e  Theory 


U.S.  SHIPBUILDING,  1945-1991 


.10 
.  10 
.  13 


Overview - 

Contracts  &  Contract  Management       

Shipyard  Layouts  and  FaciUties,  1943-1993  16 

Unon/lngalls  "Shipyard  of  the  Fuure"    16 

Banning  of  Shipbuilders  from  Wesl  Bank  Yard 
Plant  Location 
Unon/Erie  Midbody  Facility  '  ' 

Revamping  of  the  General  Dynamics/ 

Quincy  Yard  for  LNC  Construction  17 

Revamped  Electric  Boat  Submarine  Construction 

Facilities '^ 

Sev^port  Sews  Facilities  Improvements 1 » 

Ship  Launching  and  Retrieval  Systems   18 

Boston  Shipbuilding  Corporation   18 

Submarine  Design  and  Conslniction,  1943-1993  19 

Introduction  '^ 

The  Revolutionary  Decade.  1950-1960  19 

Specific  Engineering  Challenges,  I9S0-I96O  20 

Changes  in  Basit  Submarine  Charaeuriitics  20 

Quality  Assurance   " 

Introduction •' 

77ie  Advent  ofSuclear  Power  2^ 

The  NAUTILUS  Pipe  Incident 
Elimination  of  Automated  Controls  on  NAUTILUS 
The  Advent  ofHYSO  Steel  23 

Formalizing  of  Modern  Quality  Assurance  -3 

Subsafe  ;^- 

MacSamaro  Influence  on  Quality  Assurance 23 

77if  Ingalls  Quality  Assurance  Turnaround    .  .^ 24 

Concurrent  Planning  and  Engineering  of  the  Quincy 
125,000  Cubic  Meter  LNC  Carriers  (Circa 
1970-19721  }* 

Background ' 

"The  Skunk  Works"   24 

Managemtnt-lmposed  Insults  lo  and  Other  Tests  of 

Product  Integrity ^7 

Pricing  and  Marketing  the  Quincy  LNGs  28 

The  Venezuela  Deal 
The  Maritime  Fruit  Deal 
The  Burmah  Oil  Deal 

Shipbuilding  Management  Systems  and  Methods 29 

Development  of  a  Fully  Integrated  Management 

System  at  Electric  Boat -9 

Atlnbules  of  EB  Management  System  Circa 

1957-1962 
EB  Long-Range  Planning  and  R&D 
Management  Techniques  of  Admirals  Rickover  and 


Raborn 


32 


Kicking  Off  the  POLARIS  Program    32 

The  GenesU  of  PERT  33 

DOD  Instructions  7000.1  and  7000.2  (1966  and 
1967),  Performance  Measurement  for  Selected 
Acquisitions  {Superseded  by  DOD  SOOO.I  and 
5000.2  m  1991)  34 

Cost/Schedule  Control  System  Criteria 

Implementation  Guide  (C/SCSC)  of  October  I, 

1987 '" 

Rational  Application  of  Fundamental  Management 

Principles  vs.  Constructive  Claims 34 

Other  .Management  Use  of  Networking  and 

Interactive  Computer  Models 34 

Ship  OHTieri '  Defense  Against  a  Shipbutlder's 

Constructive  Claim 
Simulation  Modeling  on  Ingalls  '  Constructive  Claim 
The  1981  Major  Overhaul  of  the  Eight-Reactor 
Aircraft  Corner  ENTERPRISE 

S.\'AME  ".Marine  Technology, "  S.\'A.\tE  "Journal  of 
Ship  Production  "  and  National  ShtpbuUding 
Research  Program  (NSRPI 


Process  Advances 


35 


Lofting  and  Burning   35 

Vertical  Full-Penetration  Electrogas  Welding    36 

Hull  .Modules  and  Preoulfitting       36 

Modern  Ship  Coatings 37 

Full-Scale  Wood  MockUps    37 

Computer  Aided  Design  (CAD)  and  Critical  Path 

Methodology ^ ' 

Finite  Element  Analysis  and  Other  Advanced 

Technology  Applied  lo  Ship  Structures       37 

Double-Bottomed  and  Double-Hulled  Oil  Tankers  38 


Prelude 


38 


The  IMCO  Conference  of  1973  (Marpol)  38 

TTie  Sun  Shipbuilding  ECOLOGY  Class  Tankers  38 

TTif  Studds/Mognuson  Bills/President  Carter's 

Iniaative/IMCO  I97S       38 

TheOilPoUutionActofl990  39 

TTie  National  Research  Council  Marine  Board 

Committee  on  Tank  Vessel  Design   39 

77ie  IMO  Comparative  Study  of  Tanker  Designs   39 

TTie  High  Price  of  Oil  Industry  and  Government 

Irresponsibility  ^^ 

Worldwule  Double  Hull  Construction  40 

OPA  1990  as  a  Stimulus  to  V.S  Tanker  Construction 40 

The  ECO.  Inc..  Design 

The  MarC  Guardian  Program 

US  Shipbuildmg  Corporation  Program 

Implementation 

Leadership \ 

The  Present  and  Future  U.S.  Shipbuilding  Picture  42 

Naval  Shipbuilding    ^- 

Commercial  Shipbuilding ^2 

U  S  Maritime  Policy 

The  US  Maritime  Administration  fMARADi 

The  National  Shipbuilding  Initiative 

Public  Law  102-482,  October  23.  1992 

The  White  House  Council  on  Sustainable 
Development 

Various  Vie^*potnts 

Major  Hurdles  and  Hazards 

ACKNOWLEDGEMENTS  45 


REFERENCES . 


.46 


75 


Auxiliiiry  N^val  \'essels 

MTBs  Tenders 
AmmuniUon  Ships 
Landing  Ship-Vehicles 
SubmiTine  Rescue  Vessels 
Submarine  Tenders 
Repair  Ships 
Seaplane  Tenders 
Destroyer  Tenders 
Total 


J    F   Metten    [It  was  my  great  privilege  to  know  all  of  ihcm 

4  except  Homer  Ferguson']  Its  authors  include  WiHian  Blewell. 

3  President  of  Newport  News  during  the  war.  and  later  president  of 

4  the  societ>    It  covers  all  aspects,  pnnciples  and  procedures  in- 

5  volved  in  the  business  of  building  and  repairmg  seagoing  ships  It 
5  is  the  source  of  much  of  the  background  information  on  the  N^'WH 
4  effort  in  this  and  later  sections  of  this  chapter  Smce  fundamental 

39  prmcipals  have  not  changed  it  is  a  firm  "benchmdrk"  from  which 

8  to  measure  developments  both  good  and  bad  in  the  state  of  the  art 

72  of  shipbuildmg  in  the  nearly  five  decades  since  it  was  wntten 
1554 


These  were  delivered  from  39  private  yards  (24  existing  and 
15  new  or  reactivated  and  8  naval  shipyards) 

The  composition  by  type  of  merchant  and  other  vessels 
constructed  under  contract  to  the  Maritime  Commission  in  the 
period  1939-1945  is  summarized  as  follows 


Standard  cargo  (C-1.  2.  3.  &  4) 
Emergency  cargo  (Liberty) 
VICTORY  cargo 
Tanker  lT-2  &  3] 
Other  t>  pes 

Minor  ship  types  (less  than  2000  GT) 
Mililar>  types 
Total 


541 
2708 
414 
595 
110 
727 
682 
5777 


The  minor  and  military  ship  types  totals  probably  include  27 
LSDs  and  some  aircraft  earner  escorts  not  included  in  the 
combatant  ship  count,  as  well  as  50  troop  ships,  96  escort 
vessels  (Corvettes).  50  troop  ships.  60  cargo  attack  ships.  50 
tank  carriers.  1 17  VC2-5  APS  transports.  LSTs.  20  P2  { lO.OOOT) 
troop  transports,  plus  the  following  calegones  naval  oilers, 
coastal  tankers,  and  hospital  transports 

The  countless  other  naval  ships  constructed  m  the  period  1939- 
1945  were  divided  mto  several  major  categories  These  and  the 
ship  types  within  each  category  are  hsted  and  the  numbers  of 
facilities  producing  them  are  summarized  m  Table  1 

Major  vessels  (2000  gross  tons  or  10{X)  displacement  tons  or 
over)  were  buUt  m  23  states  on  all  three  coasts  East.  West  and  Gulf, 
as  well  as  all  navigable  nvers  and  the  Great  Lakes  The  manufac- 
ture of  the  smaller  craft  undoubtedly  involved  all  48  sutes 

Forty  shipyards  were  devoted  to  the  repair  and  overhaul  of 
naval  and  commercial  ships  durmg  the  war  years 


Year 
1942 
1943 
1944 
1945 


Ships  Overhauled 

5.158 
17,172 
22.014 
23.558 


Deliveries  of  steel  for  merchant  ships  alone  went  from  zero 
in  1935  to  peaks  of  13  3  million  tons  in  1942  and  12  million 
ions  in  194? 

By  1945.  toul  shipyard  employment  had  dropped  to  224.000 
persons  In  that  year  only  4  merchant  vessels  and  8  naval  ships 
were  dehvered  The  wartime  contracts  had  been  completed  and  the 
market  for  the  commercial  and  naval  ships  had  been  saturated' 

Thestateoftheartof  the  shipbuilding  business  in  the  USA 
as  achieved  in  the  wartime  years  (1940-45)  was  captured  in  a 
two-volume  book  of  the  same  name  in  1948  edited  by  Professor 
FG  Fassett  and  published  by  lheSociety[l]  This  book (SBUS) 
was  sponsored  by  the  then-current  President  of  the  Society.  EL 
Cochrane  and  six  past  presidents  of  the  Society  -  H  L  Fer- 
guson J.  W  Powell.  H  Gerrish  Smith.  Emory  Scott  Land  and 


Table  1.   Other  Naval  Ships 

Landing  Craft   (Navy  records  show  that  75.113  were  built  ) 
Major  types: 

•  14  types  ranging  from  112  lo  4.500  loos  displacemcni.  including 
1 .026  LSTs  of  1 .626  L  T  (390  of  these  were  built  under  M  ARCOM 
cODtiacT ),  3 1  pnvate  shipyards  and  6  naval  shipyards  were  involved 

Minor  types: 

•  In  1944  alone.  25.171  landing  craft  of  less  than  50  tons  were 
produced  There  were  inoumerable  types,  some  as  small  as  0.05 
tons  displacment. 

•  68  yacht  and  boat  yards,  plus  various  other  faciblies  produced 
ihese  crafi. 

Small,  Self-propelled Saval  Vessels    (auxiliary       and      com- 
batant/less than  1 .000  displaced  tons) 

•  Harbor  and  fleet  rugs,  sub  chasers,  mine  sweepers,  coasial 
transports,  motor  torpedo  boats,  pairol  craft,  salvage  vessels,  net 
layers,  utility  boats,  gunboats,  gunships 

•  106  yacht  yards,  boat  yards,  large  builders.  andpri%ate  shipyards, 
plus  7  naval  shipyards  contributed 

Barges,  Buoy  Boats,  &  Small  Craft   (7-400  Tons) 

•  Airaafl  rescue  boats,  barges  of  all  types  buoy  boats,  ferrys 

•  106  barge  builders,  shipyards,  yachl.  &  boatyards,  plus  7  naval 
shipyards  were  involved 

Small  Boats,  Lighters,  etc.    (up  to  750  displacement  tons) 

•  Picket  boats  and  launches,  lighiers.  ship's  &  whale  boats,  wher- 
nes,  dinghies  &  prams  (8" !).  plane  rearming  launches  and  boats, 
personnel  boats  &  water  laxis.  life  rafis  &.  inflaubles.  submarine 
salvage  pontoons,  seaplane  derrick  boats,  car  and  other  floats,  gate 
vessels,  diving  tenders 

•  1 66  shipyards,  boatyards,  barge  builders,  boiler  shops,  iron  works, 
and  8  naval  shipyards  participated 

Coast  Guard  Vessels 

•  Tenders  to  230'.  cutters  to  256'.  tow  boats,  ice  breakers  to  239". 
barges,  and  tugs. 

•  1 1  yards  participated,  including  the  Coast  Guard  yard  at  Curtis 
Bay.  MD. 

War  Department  Vessels 

•  Tugs,  self-  &.  non-propetled  boats,  barges  &  floating  cranes. 

•  224  shipyards,  fabrication  shops,  iron  works  bridge  companies, 
yacht  builders,  boiler  works,  welding  companies,  and  other 
faciblies  were  involved 


Evaluation 

Looking  back  from  a  perspective  of  50  years,  it  is  incredible, 
even  to  one  who  was  fully  involved  in  the  naval  shipbuilding 
effort  from  1940  through  1945.  that  the  entire  program  could 
have  been  conceived,  planned,  engineered  and  executed  in  a 
period  of  SIX  years  Indeed  it  could  not  have  been  without  the 
head  Start,  tiny  though  it  was.  provided  by  the  Merchant  Marine 
Act  of  1936  on  the  one  hand  and  the  small  prewar  naval 
shipbuilding  program  on  the  other  -  both  very  much  sponsored 
by  Franklin  D  Roosevelt 
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Then  in  19?8  Roosevelt  assured  ibat  the  goals  of  the  Mer- 
chant Marine  Act  would  he  professionally  and  bnllianil)  exe- 
cuted by  appointing  VAdm  Emory  S  Land  USN  (Ret  )  first  as 
a  commissioner  and  then  almost  immediately  as  chairman  of 
ibe  Maritime  Commission  -  when  Joseph  P  Kennedy  sur- 
rendered ibe  office  on  being  appointed  Ambassador  to  Great 
Britain  In  June  1940  RAdm  S  M  Robinson  was  appointed  as 
Chief  of  the  Navy's  Bureau  of  Ships,  which  resulted  from  the 
long-overdue  consolidation  of  the  Bureau  of  Construction  and 
Repau-  and  the  Bureau  of  Engineering  In  November  1942. 
Robinson  was  appointed  Chief  of  Naval  Material  RAdm  E  L 
Cochrane  succeeded  hun  as  Chief  of  the  Bureau  of  Ships  wiLh 
RAdm  Earle  W  Mills  as  his  assistant  While  Robinson  had 
assumed  command  of  Ibe  world  s  greatest  technical  organiza- 
lion  of  the  tune.  Land,  from  a  standing  start  in  1938.  built  a 
technical  and  adm  mi  strati  ve  organization  capable,  under  the 
direction  of  himself  and  bis  deputy  ADM  Vickery.  of  incisively 
directing  ihe  wartime  merchant  shipbuilding  effort  It  is  an 
outstanding  case  history  in  the  an/science  of  good  management 
Pick  the  nght  leaders,  give  them  goals,  provide  support,  and  let 
them  work  out  the  solution  Then  morutor  '^he  work  and  cnucize, 
but  constructively,  and  then  help  when  the  need  becomes  apparent' 
It  was  that  approach  that  Robmson.  Cochrane.  Land  and  Vickery. 
in  partnership,  followed  consistently  with  both  the  established 
shipyards  and  the  variegated  entrepreneurs  who  were  to  be 
entrusted  wiih  the  du^ect  management  of  the  construction  of  the 
tremendous  vanet>  of  new  vessels  which  were  required  m  such 
large  quantiues  It  is  a  saga  of  epic  proporuons 

As  the  product  of  the  wartime  shipbuilding  effort,  there  were 
by  war  s  end  (September  1945)  5529  U  S  -flag  vessels  in  com- 
mission representing  54  percent  of  the  worlds  merchant  fleet 
and  62  percent  of  the  worlds  dead-weight  tonnage  This  com- 
pared wiih  but  18  and  20  percent  respectively  in  1939  And  it 
is  important  to  note  that  ADMs  Land  and  Vickery  bad,  despite 
the  beat  of  battle,  made  sure  that  that  fleet  was  largely  made  up 
of  the  worlds  most  advanced  merchant  ships  and  tankers  -  most 
of  ihem  designed  under  the  Maritime  Commission's  auspices 


WWII  Shipyard  Layouts 

SBUS  descnbes  the  layouts  of  three  major  •standard"  private 
yards  Newport  News  Quincy  and  New  York  Ship,  which  were 
operational  at  the  start  of  VT^H  The  yards  were  suitable  for 
and  engaged  in  the  design  and  construction  of  a  variety  of  major 
combatant  ships  -  battleships,  carriers,  heavy  and  light  cruisers 
and  a  peacetime  residue  of  passenger  and  cargo  liners  All  three 
of  the  yards  had  originally  been  engineered  and  built  at  the  start 
of  the  20ih  century  and  then  expanded  and  improved  in  WAV! 
and  at  the  start  of  WWII  The  New  York  Ship  yard  is.  perhaps 
the  most  remarkable  by  virtue  of  its  bnlliantly  conceived  crane 
transfer  system  and  high-capacity  cranes  specifically  provided 
to  allow  planned  preassembly  of  structural  units  up  to  300  tons 
This  was  at  a  time  when  5-  lo  10- ton  bridge  cranes  over 
building  berths  were  the  accepted  norm  The  original  five  ways 
and  the  adjacent  wet  basin  were  all  under  a  permanent  roof  All 
three  yards  originally  launched  from  inclined  ways  Newport 
News.  Quincy,  and  New  York  added  two  building  basins  of  the 
semi-submerged  type  at  the  start  of  or  during  WWH 

These  "standard"  yards  had  extensive  manufacturing 
facilities  They  could  and  did  manufacture  and  assemble  their 
own  turrets,  boilers,  turbines,  gears,  condensers  and  other  beat 
exchangers,  pumps,  valves  and  other  ship  components  In  addi- 
tion the)  had  their  own  ferrous  and  nonferrous  foundries 
Several  naval  shipyards,  includmg  Boston.  New  York.  Brook- 


lyn, and  Norfolk,  bad  similarly  versatile  facilities  There  were 
two  other  major  yards.  Federal,  in  Kearny,  New  Jersey,  and  Sun 
Shipbuilding  and  Dry  Dock  Co  .  at  the  start  of  the  war  The 
former  was  engaged  in  multiple  production  of  like  na\  al  ships, 
the  latter  was  engaged  in  building  several  series  of  tankers  for 
Its  parent  and  other  oil  companies 

Since  the  above  yards  were  fully  engaged  at  the  start  of 
W^^'I],  the  war  demand  for  large  numbers  of  a  variety  of  ship 
types  to  be  built  m  serial  production  required  the  creation  of 
new  yards  with  multiple  production  of  one  ship  type  as  a  major 
criterion  rather  than  versatility  Thus  most  of  the  emergency 
yards  that  were  created  for  both  the  maritime  commission  and 
naval  shipbuilding  programs  were  set  up  for  either  siraight-line 
flow'  or  angled  flow  from  steel  storage  through  fabrication, 
preassembly.  unit  assembly  and  finally  erection  or  outfitting  on 
the  ways  or  in  a  level  building  berth  (See  Figure  1  below'  ) 

A  precedent  for  the  N^'AVTI  multiple  production  yards  had 
been  set  in  WAM.  notably  by  the  Hog  Island  yard  layout  and 
preplanned  fabrication  scheme,  the  Squantum.  Massachusetts, 
destroyer  plant  managed  by  Bethlehem,  and  the  River  Rouge 
Plant  of  the  Ford  Motor  Co  for  the  production  of  Eagle  Boats 
The  latter,  predictably,  was  a  land-level-progression-type  yard 
with  one  hydraulic  lift  dock  for  launching 

Several  of  the  new  yards  to  build  LSTs  for  the  Navy  were 
excellent  examples  of  "progression"  type  assembly  and 
preinsiallation  lines,  notably,  the  Chicago  Bridge  and  Iron  plant 
in  Seneca.  Illinois,  and  the  American  Bridge  plant  at  Ambridge. 
Pennsylvania.  The  Dravo  yard  above  Pittsburgh  and  their  plant 
in  Wilmington.  Delaware,  progressed  the  bull  construction  of 
corvettes  laterally  through  four  stations  to  a  side-launch  posi- 
tion The  Jeffersonville  Boat  plant  progressed  construction  lon- 
gitudinally above  the  river  bank  to  a  side-launch  position  In 

Figure  I.    Layouts  of  shipyards  for  muUiple  produciion 
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1943  alone  over  15,000  landing  crafi  of  under  50  tons  were 
produced  on  a&semhiy  lines  throughout  the  Uniied  States  Be- 
sides LSTs  and  Corvettes,  other  substantial  vessels  on  the  order 
of  1000  displaced  tons  were  huilt  on  assembly  lines  These 
included  coastal  cargo  vessels,  coastal  tankers  and  tugs 

In  1942  Andrew  Jackson  Higgins  of  New  Orleans  succeeded  in 
obtaining  Mantune  Comnussion  authorization  for  a  "44  Way 
E^iuivaleni"  yard  for  Liberty  Ship  producuon.  ■•equivalent"  be- 
cause It  would  have  that  many  ships  under  construction  simul- 
taneously It  was  to  have  four  parallel  assembly  lines  (2  pau-s  of  2 
adjacent  luies]  one  mile  long  on  which  platforms  for  the  ships 
would  move  down  an  uicbne  Construction  would  st^rt  with  the 
amidship  machmer>'  spaces  at  the  head  of  the  Ime  into  which  the 
engines,  boilers  and  the  rest  of  the  outfitting  matenals  would  be 
incorporated  At  each  subsequent  station  designated  hull  sections, 
also  preouifmed.  would  be  added.  Fabrication  and  assembly  shops 
were  to  be  suitably  arranged  on  either  side  of  and  between  the  two 
pairs  of  luies  One  pau  of  hnes  was  to  be  completely  manned  by 
whiles  and  the  other  completely  manned  by  blacks  This  yard  was 
cancelled  out  because  of  a  perceived  steel  shoruge  on  the  part  of 
the  War  Producuon  Board  m  1942  Bold  m  concept,  it  would 
undoubtedly  have  been  a  spectacular  success  if  from  the  outset 
preplarming  of  the  prerequisites  to  the  work  on  the  final  assembly 
hne  had  been  executed  with  absolute  precision  But  the  basic 
strength  of  a  producuon  Ime  is  also  the  basic  weakness  for  a  product 
as  complex  as  even  the  relauvely  simple  WWII  merchant  ships 
Lack  of  just  one  part,  assembly,  pump  or  valve  can  not  only  disrupt 
the  hne  but  completely  shut  down  producuon  This  is  not  true  m 
yaids  employmg  builduig  berths  where  material  shortages  can 
create  less  dramatic  (nearly  invisible)  but  sometimes  more  senous 
delays  and  cost  overruns  along  the  cntical  path' 

In  the  WWII  yards  the  platen  assembly  storage  areas  and 
ways  were  almost  universally  serviced  by  whirly  cranes  ranging 
in  capacity  from  5  to  no  more  than  50  tons  New  York  Ship  in 
Camden.  New  Jersey,  also  had  turning  flow,  using  bridge  cranes 
over  both  assembly  areas  and  the  ways  Across  the  river  the 
reopened  Cramp  yard  had  a  storage  yard,  a  fab  shop  and  as- 
sembly areas  and  the  heads  of  the  ways  all  serviced  by  bridge 
cranes  uaversing  the  lot  (3  bays  in  all)  with  shipway  bridge 
cranes  passing  over  them  at  nght  angles  The  assembly  platens 
thus  were  of  quite  adequate  area 

All  of  the  multiple  or  serial  production  yards  dedicated 
individual  bays  to  the  progressive  fabrication  manufacture  of 
like  Items  and  in  many  cases  the  progressive  buildup  of  welded 
subassemblies 

Lane  has  noted  that  the  early  Liberty  shipyards  had  saaight- 
line  flow  but  were  severely  hampered  because  inadequate  areas 
bad  been  planned  for  preassembly  and  storage  of  preassemblies 
ahead  of  the  ways.  1  must  state  that  this  discrepancy  stemmed 
in  part  from  an  unperceived  (at  the  time)  defect  in  my  MIT 
college  thesis  of  1938  -  "The  Layout  of  a  Shipyard  for  the  Serial 
Production  of  All-Welded  Ships  "  1  had  been  encouraged  by  the 
Bath  Iron  Works  to  make  this  pioneering  effort  (the  first  such 
layout  of  record,  I  am  told)  when  I  worked  there  the  summers 
of  1936  and  1937  Then  when  Henry  J  Kaiser  got  involved  in 
the  Liberty  ship  effort.  A  M  Main.  Sr  at  Bath  referred  hun  to 
my  thesis  as  a  model  Kaiser's  facilities  people  copied  it'  I 
realized  the  discrepancy  in  my  work  as  soon  as  I  arrived  at 
Cramp  in  the  fall  of  1940  and  started  to  plan  the  use  of  that 
facility  for  the  cruisers,  but  by  then  the  Kaiser  yard  layouts  were 
literally  cast  in  concrete  Henry  J  Kaiser,  a  charming  man  when 
he  wanted  to  be.  never  seemed  to  hold  it  against  me  when  we 
often  met  during  the  course  of  the  war. 


WWII  Process  Advances 

AU-Welded  Ships 

The  greatest  WWH  advance  in  process  technology  involved  the 
use  of  arc  welding  to  largely  supplant  nveting  Prewar  pioneers  m 
developing  welding  for  ships  included  the  Electric  Boat  Co  (EB) 
in  Groton,  Connecticut,  for  submarine  constnicuon  and  Sun  Ship- 
building and  E>ry  Dock  Co.  in  Chester.  Pennsylvania,  for  tanker 
construe  uon 

EB  is  credited  with  building  the  first  all-welded,  self- 
propelled  vessel  in  the  US  -  theu-  yard  tug  -  in  1928.  This 
vessel  IS  sull  in  service.  In  the  prewar  years  they  increasingly 
applied  welding  to  submarine  construction  and  by  WWII  rivet- 
ing had  been  entirely  eliminated  therefrom 

At  Sun.  according  to  Merville  Wilhs.  John  G  Pew.  Sun's 
president,  in  collaboration  with  Lester  Goldsmith,  the  chief 
engineer  of  one  of  their  important  tanker  customers.  Atlantic 
Refining,  developed  what  could  be  called  the  world's  first 
automated  panel  line  They  devised  a  series  of  jacks  on  an 
overhead  strongback  which  made  a  tight  joint  between  a  stif- 
fener  and  a  single  plate  All  stiffeners  on  a  single  plate  were 
manually  lacked  in  place  The  plate,  with  its  stiffeners.  was 
placed  in  a  liUing  table  and  rotated  45  degrees  so  that  both  the 
plate  and  one  stiffener  side  were  inclined  to  make  a  downward- 
pointed  vee  One  side  of  the  stiffener  was  then  welded  to  the 
plate  by  a  mechanically  propelled,  submerged  arc.  Unionmell 
welding  head  This  head  made  a  fillel  in  one  pass  in  the  Uue 
downhand  position  After  the  fillet  was  made  on  one  side  of  all 
stiffeners  the  table  was  tilted  90  degrees  and  the  process  was 
repeated  on  the  other  side  When  all  stiffeners  were  attached  to 
all  plates  of  one  section,  two  adjacent  plates  were  placed  edge 
to  edge  under  the  jacking  arrangement.  The  plate  edges  were 
clamped  in  place  and  another  mechanically  propelled  Union- 
melt  head  madeasingle-pass.full-penetration  weld  of  the  seam. 
The  unit  was  then  moved  to  put  the  next  seam  under  the  jacks 
and  the  weld  was  repeated  Upon  completion  of  the  seam  welds 
the  entire  unit  was  pulled  by  a  winch  onto  a  table  where  the 
transverse  stiffeners  were  fitted  and  welded  manually  The 
complete  unit  was  then  turned  over,  the  seams  finished  off  with 
portable  Unionmelt  beads,  and  the  edges  trimmed  to  remove 
any  excess  material  left  on  the  edges  to  allow  for  plate  contrac- 
tion due  to  welding  Sun  had  seven  of  these  assembly  lines,  of 
which  two  were  used  until  the  mid-1960s 

Messers  Pew  and  Goldsmith  first  used  their  new  process  in 
welding  the  midbody  panels  of  the  J,  W  VAN  DYKE,  a  13.000 
DWT  tanker  completed  in  1938  (The  VAN  DYKE  also,  of 
course,  employed  Goldsmith's  advanced  ideas  with  respect  to 
HP/HT  steam  conditions  and  electric  drive  ) 

The  Unionmelt  process  using  portable  tracks  became  a 
mainstay  of  production  for  seam  and  butt  welding  and  in 
manufacturing  stiffened  panels  and  was  in  almost  every  WWII 
shipyard  building  commercial  and  naval  ships 

Down  in  Pascaguola.  Mississippi,  in  the  meantime.  Bob 
Ingalls  had  undertaken  to  build  C-3s  to  George  Sharp's  design 
in  his  newly  established  yard  In  reviewing  the  plans  provided 
by  Sharp  for  the  first  C-3,  EXCHEQUER,  my  MIT  classmate 
John  G  Lord  discovered  in  the  fall  of  1939  that  some  of  the 
structural  detail  around  the  hatches  called  for  riveting  Ingalls 
had  the  welding  engineers  devise  procedures  to  plug-weld  the 
rivet  boles  and  was  then  able,  when  he  delivered  it  on  November 
1 .  1 940.  to  claun  credit  for  delivering  the  first  all-welded  ship 
completed  under  the  Maritime  Commission  program 

On  naval  surface  ships,  the  switch  to  welding  was  more 
conservatively  earned  out  than  in  the  merchant  ship  program. 
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Riveting  was  retained  on  seams  of  the  larger  ships  ihrougbout 
the  war.  and  great  attention  was  paid  lo  erection  and  welding 
sequence  to  avoid  "locked  up  stresses  "  The  writer  remembers 
his  anxiety  with  respect  thereto  during  the  construction  of  six 
light  cruisers  at  Cramps,  after  having  prepared  in  the  fall  of 
1940  the  sequences  and  procedures  actually  used'  (There  were 
no  failures') 

But  in  the  first  quarter  of  1943  and  continuing  into  1944 
there  were  a  series  of  catastrophic  failures  in  the  hulls  of 
all-welded  merchant  ships  -  all  of  them  involving  dramatic 
fractures  across  the  ship  and  down  the  sides  They  involved 
several  classes  of  ships  There  were  25  complete  fractures,  and 
eight  ships  were  lost  al  sea  as  a  result  Most  failures  occuned 
in  cold  weather  An  ad  hoc  commitiee  of  "experts"  suggested 
various  uiunediate  remedies,  including  ihe  elimination  of  ob- 
vious "notches"  and  other  stress  raisers  in  the  sheer  strake  and 
bulwarks,  providing  riveted  "crack  stopper"  plating  around 
batches  and  other  deck  discontinuiiies.  and  renewed  attention 
to  welding  sequences,  as  well  as  ibe  avoidance  of  the  use  of 
Unionmelt  (!)  Ultimately,  after  some  high-priority  R&D.  the 
solution  was  found  to  be  sunple  and  straightforward  It  was  to 
avoid  obvious  stress  raisers  in  the  way  of  structural  discon- 
tinuities and  develop  steel  that  was  not  notch  sensitive  within 
the  temperature  range  of  ship  operation  It  was  found  that 
"locked  in  stresses  did  not  contribute  materially  to  the  failure 
of  all-welded  ships"  (So  much  for  my  worries  on  the  subject') 
Nor  was  the  use  of  Unionmelt  found  to  he  a  culprit  From  an 
"Olympian"  viewpoint  there  were  only  25  such  failures  out  of 
4.694  welded  ships  Ordinary  prudence  and  common  sense  by 
the  builders  had  prevailed  in  all  but  the  statistically  insignificant 
number  of  cases  Nevertheless  the  25  failures  were  dramatic  It 
IS  a  certainty  that  the  WWn  shipbuilding  program  could  not 
have  been  realized  without  the  extensive  use  of  arc  welding  to 
replace  riveting  on  naval  ships  and  its  almost  exclusive  use  on 
ihe  merchant-type  vessels  build  in  the  "multiple  '  yards  That 
this  successful  conversion  to  welding  from  nveimg  was  accom- 
plished with  such  success  is  nothing  short  of  miraculous. 

Hull  Modules  and  Preoutfitting 

We  have  already  noted  that  in  1899  New  York  Shipbuilding 
Corporation  made  modular  construction  a  basic  critenon  m  the 
design  of  theu"  new  yard  But  as  welding  became  prevalent  in 
ship  construction  during  WWII,  it  enhanced  in  all  yards  the 
practicability  of  building  the  ship  hulls  in  modular  fashion  up 
to  the  limits  of  crane  capacities  If  the  modules  were  preplanned 
and  comprehensive,  their  use  could  dramatically  reduce  the 
lime  thai  a  given  ship  tied  up  a  particular  way  or  building  berth 
If  preoutfitting  of  the  modules  was  also  rigorously  planned  and 
executed,  the  time  in  the  outfitting  basin  could  also  be  substan- 
tially reduced  Thus  greater  throughput  was  possible  from  a 
given  number  of  building  berths.  All  of  this  was  to  say  nothing 
of  the  potential  for  significant  reduction  in  man-hours  required 
for  installations. 

On  combatant  ships  more  and  more  preassembly  of  inner 
bottom  assemblies,  cofferdams,  bulkheads,  deck  and  super- 
structure assemblies,  bow  and  stern  assemblies  was  planned  in 
the  various  shipyards.  The  first  preoutfitung  that  the  wnler 
knows  of  was  at  Newport  News  early  in  the  war  where  it  started 
the  logical  process  of  installing  all  piping  and  heating  coils  in 
inner  hull  assemblies  of  light  cruisers  before  incorporating  the 
closing  inner  bottom  plating  When  the  writer  attempted  to 
introduce  this  practice  on  sister  ships  being  built  at  reopened 
Cramp  Shipbuilding  Co..  in  Philadelphia,  it  was  met  with  mas- 
sive resistance  in  the  yard  I  therefore  arranged  a  modest  and 


clandestine  experiment  designed  to  install  the  piping  in  a  preas- 
sembled  coffer  dam  of  a  light  cruiser  thai  was  called  for  in  the 
machinery  spaces  (at  bulkhead  101. 1  remember')  while  il  was 
flat  on  the  platens  and  before  the  closing  plates  were  welded  in 
place  and  the  unit  was  erected  The  work  was  accomplished  on 
the  second  shift  The  pipeshop's  "Pappy  '  Grandahl  was  of  the 
old  school  and  was  the  stoutest  resister  within  the  yard's 
management  planning  and  any  such  nonsense  as  preoutfitting. 
But  he  kept  excellent  records  of  man-hours  by  each  job  When 
the  returned  man-hours  for  thejob  passed  over  his  desk  he  noted 
that  it  bad  taken  40  hours  as  opposed  to  400  hours  on  the 
previous  job  The  quarierman.  when  queried,  correctly  reported 
that  the  dramatic  decrease  was  the  result  of  preplanning  Gran- 
dahl turned  180  degrees  in  direction  overnight  and  became  the 
most  forthright  and  vocal  champion  of  systematic  planning  and 
production  control  in  the  shipyard,  a  major  victory  in  the  effort 
to  apply  "scientific"  management  to  ship  construction  al  that 
yard 

About  that  time  Cramp  received  an  order  for  10  fleet-type 
submarines  lo  be  built  to  Portsmouth  Naval  Shipyard  plans, 
later  increased  to  20  These  seemed  like  ideal  candidates  for 
modular  construction  and  extensive  preoutfitting  They  had  a 
long,  cylindrical  inner  hull  around  which  were  wrapped  ihe 
ballast  tanks,  the  outer  plating  of  which  formed  the  "shaped" 
outer  surface  of  the  submarine  Working  in  concert  with  LT 
Henry  A  Arnold  at  the  Portsmouth  yard,  we  jointly  developed 
this  modularization  and  preoutfitting  concept  for  both  of  the 
yards.  It  required  but  modest  design  changes  to  miplement  the 
approach  fully  We  installed  all  foundations,  bulkhead  penetra- 
tions, sea  connections  and  valves  including  ballast  blow  and 
vent  valves,  also  wireways.  pipe  hangers  and  equipment  where 
available  The  effort  was  highly  successful  in  cutting  down  the 
lime  required  on  the  ways  in  each  of  the  two  yards,  and  for 
Cramp  in  reducing  anucipated  man-hours  both  for  bull  construe- 
uon  and  mst^Jlations  -  smce  we  were  in  a  yard  "starl-up "  phase. 

The  Cramp  effort  lo  deliver  the  submarines  on  schedule  was 
unfortunately  precluded  by  circumstances  beyond  our  control. 
We  were  the  last  yard  into  the  program  and  engines  were  in  short 
supply,  We  suffered  three  changes  m  the  make  of  engine  to  be 
installed  within  the  first  six  months  of  the  contract  and  then  did 
not  get  any  at  all'  Bad  as  this  was.  the  Bureau  of  Ships  "inex- 
cusably" du-ected  us  to  subcontract  ihe  manufacture  of  the 
torpedo  tubes  lo  the  Kohler  (bathtub')  Company  even  though 
we  had  a  fully  equipped  machine  shop  and  the  know-how  to 
manufacture  them  By  the  time  we  had  reassumed  responsibility 
to  manufacture  the  tubes  it  was  time  to  launch  the  first  pair  of 
submarines.  Fortunately  we  were  able  to  borrow  from 
Portsmouth  a  set  of  engines  and  a  set  of  tubes  for  the  fu-st  ship 
before  we  launched  il.  The  other  nine  vessels  were  launched 
without  engines  or  torpedo  tubes  Fitting  torpedo  tubes  into 
place  when  a  submarine  is  in  the  water  requu^ed  ballasting,  to 
bring  the  opening  up  out  of  water,  and  other  heroics,  We 
accomplished  them,  but  I  do  not  remember  our  receiving  any 
medals  or  citations  therefor- 
Postwar.  I  was  able  to  compare  the  man-hours  and  learning 
curves  of  Cramp.  Portsmouth  and  Electric  Boat  EB  of  course 
had  built  their  entire  wartime  program  of  90  submarines  piece 
by  piece  over  each  of  twenty  ways.  EB's  hours  had  come 
asymptotic  to  1.200,000  at  about  the  40th  or  50th  ship  At 
Cramp  the  way  time  was  drastically  reduced  and  Cramp's 
man-bours  had  come  asymptotic  lo  a  slightly  higher  figure  at 
about  the  ninth  or  tenth  ship.  This  was  a  powerful  endorsement 
not  only  of  modular  construction  and  preoutfitting  but  also  of 
the  rigorous  preplanning:  controlled  dispatching  of  the  work 


79 


and  Its  inspection  and  sign-off  before  releasing  dependent  work. 
which  we  had  introduced  at  Cramp. 

The  modest  successes  described  above  are  merely  illustra- 
tive of  the  enormous  advances  m  the  slate  of  the  art  of  ship- 
building made  possible  throughout  the  instantly  burgeoned 
industry  by  the  war's  insatiable  demand  for  ever  more  ships  to 
"impossible"  schedules  These  advances  were  achieved 
throughout  the  massive  countrywide  program  wherever  and 
whenever  innovation  and  traditional  know-how  were  success- 
fully integrated  to  seek  out.  engineer  and  implement  improve- 
ments in  the  process  Multiplied  thousands  of  times  over,  they 
helped  create  the  ship  production  miracle  of  WWII. 


Development  of  Shipyard  Management 
Systems  Through  WWII 

The  well  designed  ship  is  always  an  object  of  great  funclional 
beauty-a  true  compendium  of  art,  the  latest  developments  in 
science,  technology,  and  plain  hard  work  Thus  the  successful 
building  of  great  ships  down  through  centuries  has  always  required 
the  tunely  sequencing  and  coordination  of  m>Tiads  of  interdepen- 
dent details;  no  single  element,  no  matter  how  important,  bemg 
sufficient  unto  itself  Plannmg  and  program  management  had  to 
have  been  a  way  of  life  for  the  master  shipbuilder  who  produced 
the  great  Vikmg  "GODSTAD"  ship,  circa  AD  800, 

Traditionally  in  smaller  shipyards  the  management  system 
consisted  of  what  was  in  the  head  of  the  yard  manager-  directly 
transmitted  by  him  to  his  subordinates  on  a  daily  basis.  This 
was  the  highly  successful  approach,  born  of  the  economic 
necessity  and  suited  to  bis  encyclopedic  shipbuilding  know- 
how  and  particular  genius,  employed  by  W  S  Newell  at  Bath 
as  he  rebuilt  it  from  an  abandoned  shipyard  in  1928  to  a  position 
of  leadership  in  destroyer  production  in  WWH  Until  the  war. 
there  was  no  central  planning  department,  other  than  Pete 
Newell.  Tbe  planning  for  construction  was  in  each  shop  either 
in  the  heads  of  or  under  the  direction  of  the  individual  foremen 

The  concept  of  organized  systematic  central  planning  and 
production  control  in  manufacturing  developed  starling  shortly 
before  ihe  turn  of  the  century  as  an  element  in  the  drive  to 
increase  the  productivity  of  individual  workers  The  lowering 
leader  of  this  drive  was  Fredrick  W.  Taylor,  whose  papers 
entitled  "The  Principles  of  Scientific  Management"  [2]  and 
"Shop  Management"  [1903]  and  finally  the  "Art  of  Cutting 
Metals  [1906]  each  created  a  sensation  when  presented  before 
the  Societ)  of  Mechanical  Engmeers  The  principal  objective 
in  this  new  industrial  engineering  movement  was  to  improve 
the  productivity  of  each  worker  to  the  limit  of  his  intrinsic 
capability  and  to  reward  him  accordingly.  {Hence  incentive 
system  )  Taylor  also  was  to  first  identify  the  principle  of 
"management  by  exception"  that  preplanning  made  possible 
Rigorous  planning  became  a  "must '  for  the  successful  construc- 
tion to  tight  schedules  of  ever-more  complex  fighting  ships  in 
WWn  and  thereafter. 

The  larger  yards  described  under  section  III  tried  to  develop 
these  planning  principles  and  organize  for  them  with  varying 
degrees  of  success  As  late  as  1941  in  one  large  naval  shipyard, 
communications  between  department  heads  and  the  central 
planning  department  were  accomplished  by  wrapping 
memorandums  around  bricks  and  throwing  them  through  the 
glass  transoms  of  the  planning  department  offices ' 

We  have  previously  noted  the  S  NAME -sponsored  book.  The 
Shipbuilding  Business  in  the  USA  (SBUS)  [1]  It  authoritatively 
describes  the  full  range  of  management  practices  in  WWH.  as 
illustrated  in  the  following  list  of  pertinent  chapter  titles 


•  Shipyard  Organization 

•  Labor  in  Shipbuilding 

•  Shipyard  Wage  Systems 

•  Proposals  &  Contracts 

•  Planning.  Designing  &  Scheduling 

•  Cost  Estimating  Procedures 

•  Production  &  Material  Control 

•  Procurement  &  Slorekeeping 

•  Corporate  Accounting  Management  &  Control 

•  Cost  Assessment  &  Cost  Accounting 

•  Inspection  &  Guarantees 

•  Comparison  of  Shipbuilding  &  Ship  Repairing 

The  chapter  on  production  and  material  control  describes  the 
Newport  News  Group  System  Its  genesis  is  described  below 
because  in  the  fifty  years  since  WWII  advances  in  the  art  of 
scientific  management  in  shipyards  can  be  directly  linked  to  the 
principles  which  Newport  News  was  systematically  developing 
starting  m  the  early  1920s 

Genesis  of  the  "Group  System  of  Material 
Control" 

As  of  the  start  of  WWII,  the  acknowledged  leader  in  scientific 
management  applied  to  shipbuilding  in  the  world  w'as  the  Newport 
News  Shipbuilding  and  Dry  Dock  Company  of  Newport  News. 
Virgmia  This  had  not  been  the  case  at  the  close  of  WWI  when  they 
were  considered  one  of  the  least  efficient  shipyards  compared  to 
others  such  as  Wm  Cramp  in  Philadelphia.  Pennsylvania,  the  Fore 
River  yard  in  Quincy.  and  the  New  York  Shipbuilding  Corp  m 
Camden.  New  Jersey  Faced  with  the  possibility  of  shutting  down 
at  the  end  of  WWI,  the  company  in  the  early  1920s  undertook  to 
build  several  hundred  nveted  steel  railroad  cars  for  the  Union 
Pacific  Railroad  Tbe  project  was  under  the  direction  of  K.D. 
Femstrom.  later  Professor  of  Business  Management  at  MIT;  his 
assistant  w'as  W  E  Blewett.Jr  who  was  to  be  President  of  Newport 
News  dunng  the  war  years  and  later  president  of  the  Society  Prior 
to  W^Wn  Fernstrom  had  set  up  Fairbanks  Morse  diesel  engine 
assembly  on  a  production  bne  He  did  the  same  for  the  Newport 
News  railroad  car  construction  project  with  subassembUes  being 
built  on  feeder  hnes  to  the  several  fmal  assembly  stations.  Tbe 
subassemblies  and  other  loose  pans  and  components  to  be  incor- 
porated at  each  fmal  assembly  station  were  listed  on  station  bills 
of  material,  and  the  parts  and  subassemblies  so  listed  were  fed  to 
the  final  assembly  stations  as  requu-ed  to  mamtain  the  scheduled 
movement  of  the  cars  down  the  line 

The  then-President  of  Newport  News,  Homer  Ferguson,  im- 
pressed with  the  efficiency  of  the  operation  and  its  profitabUity. 
hypothesized  that  the  principle  of  disciplmed  control  over  the 
availability  of  material  at  work  stations  could  be  applied  to  building 
and  outfitting  large  ships  even  though  a  moving  assembly  line  was 
not  practical.  This  insight  was  to  prove  as  important  to  implement- 
mg  scientific  management  in  the  shipbuildmg  industry  as  the 
invention  by  Henry  Ford  of  the  production  hne  was  to  the  manufac- 
turmg  industry  as  a  whole,  This  was  the  genesis  of  the  Newport 
News  "group  system  of  material  control"  whereby  all  installation 
matenals  and  equipment  for  specific  tasks  or  "groups"  were  desig- 
nated or  allocated  against  the  total  quantities  required  on  the  system 
arrangement  drawings  An  ideal  group  was  defined  as  that  material 
that  could  be  used  by  a  tradesman  and  his  helper  in  the  period  of 
one  to  two  weeks  (80-160  man-hours)  The  "group"  (or  control 
unit)  and  its  scope  could  be  preplanned  at  the  contract  plan  stage 
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ajid  thus  he  used  as  a  "common  denominator"  for  scheduling 
all  design  as  well  as  procurement,  manufacturing  and  construc- 
tion activities  and  the  identification  of  prerequisites  to  a  given 
"group"  and  its  dependencies 

In  turn,  it  then  became  possible  to  set  fully  coordinated  and 
definitive  schedules  of  requirements  on  all  of  the  engineer- 
ing and  design  departments  as  well  as  procurement, 
manufacturing  and,  of  course,  erection  and  outfitting  geared 
toward  meeting  contract  delivery  dates  most  efficiently,  and 
It  became  possible  to  truly  apply  the  "management  by  excep- 
tion principle"  to  shipbuilding.  Scheduled  actions  which  had 
not  occurred  as  scheduled  were  put  on  "delinquent  lists"  and 
these  became  agenda  items  for  periodic  production  manage- 
ment meetings  Further,  progress  curves  by  departments 
could  be  maintained  in  terms  of  "work  units"  and  rates  of 
accomplishment  measured  against  requirements,  and  ad- 
verse trends  corrected  Labor  loading  by  trade  could  be 
accurately  forecast,  planned  for,  and  balanced  between 
trades.  Proposed  changes  in  scope  could  be  analyzed,  for 
their  effect  on  ship  schedules,  and  accepted  or  rejected  ac- 
cordingly. Ship  completions  could  be  accurately  forecast  and 
contract  commitments  met. 

As  a  refmement  of  the  planning  process,  the  concept  of  "de- 
pendent sequence"  analysis  and  plannmg  was  developed  to  insure 
thai  the  best  construction  and  installation  sequence  was  developed, 
and  m  tum  that  plan  release  schedules  were  geared  to  getlmg  out 
plans  m  the  proper  sequence  (the  keel  before  the  smokestack  or 
mast)  and  managmg  the  application  of  design  manpower  most 
effectively  m  support  of  the  planned  ship  construction  sequence 
and  schedule  Prerequisites  to  and  dependencies  on  each  task  m 
every  department  were  identified  This  interdependency  planning 
was  the  model  used  in  developing  the  computer-aided  networks 
developed  in  the  late  1950s  which  are  now  used  almost  univer- 
sally in  the  heavy  construction  and  aircraft  industries  and,  sadly, 
only  to  some  degree  in  shipbuilding.  The  most  famous  of  the 
early  software  systems  was  the  Program  Evaluation  and  Review 
Technique  [PERT]  used  by  ADM  Raborn  on  the  POLARIS 
program  (of  which  more  later) 

Computers  and  even  punched  card  tabulators  were  not  avail- 
able in  the  1920s  so  there  was  no  thought  of  estimating,  budget- 
ing and  collecting  cost  by  group,  or  of  building  up  work  load 
forecasts  by  integrating  man-hours  for  "group"  work  scheduled 
for  accomplishment  in  each  calendar  interval.  Costs  were  es- 
timated, budgeted  and  collected  only  in  terms  of  between  20 
and  40  cost  accounts  depending  on  the  shipyard. 

While  material  and  manufacturing  were  scheduled  to  sup- 
port the  "group"  schedule  of  requirements,  the  parts  subassemb- 
ly and  materials  were  not  precollected.  as  in  the  case  of  the  kits 
at  the  final  assembly  stations  of  the  railroad  car  production 
lines. 

Nevertheless,  this  "group"  system,  which  was  made  opera- 
tional about  1930.  enabled  Newport  News  to  become  so  rela- 
tively efficient  that  by  1940  the  yard's  management  system 
represented  "par"  for  shipbuilding  throughout  the  world. 

A  WWII  Emergency  Application  of  the  Group 
System 

We  return  to  the  case  of  the  Cramp  Shipbuilding  Co.  as  a  perfect 
example  of  the  power  of  the  Group  System  used  as  a  manage- 
ment tool  and  applied  as  an  emergency  measure  in  WWH 

When  Cramp's  was  reactivated  in  the  fall  of  1940  an  unfor- 
tunate decision  was  made  to  adopt  a  piecework  incentive  system 
based  on  preplanned  tasks  for  each  operation.  The  "standard" 


times  were  to  be  estimated  and  adjudicated  with  the  CIO  union 
before  starting  each  task  No  work  could  be  started  without  a 
work  ticket  issued  by  central  planning  It  was  based  on  the 
system  used  in  the  Hog  Island  yards  on  the  simple  riveted  ships 
of  WWl  The  Cramp  workforce  of  13,000  men  had  been  built 
up  in  the  course  of  a  year  by  building  fleet  tugs,  floating 
workshops  and  a  series  of  major  conversions  of  huge  ships  to 
troop  carriers  This  work  was  carried  out  without  the  "benefit" 
of  cenu-al  planning'  As  the  cruiser  work  started  to  phase  in,  a 
group  of  "planners"  were  busily  engaged  m  writmg  work  tickets. 
No  work  could  be  done  without  one  Even  with  a  force  of  200 
persons  working  on  them  the  tickets  were  not  being  produced 
fast  enough  nor  was  the  union  agreeing  to  the  work  ticket 
budgets  Work  was  grinding  to  a  halt  The  president  of  the 
shipyard  died  suddenly  A  less  qualified  interim  chief  executive 
officer  tried  to  elumnate  the  clause  in  the  union  contract  calling 
for  agreement  to  the  standards  The  union  went  on  suike  What 
to  do''  The  writer  recalled  his  MIT  Professor  K  D.  Fernstrom 
describing  the  genesis  of  and  benefits  of  Newport  News' Group 
System  But  he  was  in  North  Carolina  on  leave  from  MIT  and 
starting  up  the  North  Carolina  VICTORY  yard  I  drove  down  to 
see  hun  over  a  weekend  They  were  not  yet  in  production  He 
arranged  for  me  to  return  to  Newport  News  and  see  the  presi- 
dent, WE  Blewett  Blewett  turned  me  over  to  VP  Lloyd 
Sorenson  and  Production  Engineer  Fred  Robinson  They  took 
me  through  the  entire  planning,  material  control  and  production 
control  cycle  step  by  step,  armed  me  with  their  famous  "green 
book  "  [3]  describing  the  system,  examples  of  all  the  paperwork 
involved  and  the  implementing  management  practices,  and  sent 
me  on  my  way  (but  with  an  open  invitation  to  return  if  I  had 
questions). 

Back  in  Philadelphia  a  new  president,  HE  Rossell,  had  been 
installed  Rossell.  a  noted  Naval  Constructor,  had  taken  leave 
from  MIT.  where  he  had  charge  of  the  naval  constructors 
studying  there.  He  settled  the  strike  -  eliminating  the  offending 
conu-act  clause.  In  the  meantune,  consu-uction  of  the  fu-st 
cruiser  was  not  proceeding  at  a  satisfactory  rate  The  trickle  of 
work  tickets  restricted  the  work  And  without  installation  tasks 
defined  in  terms  of  material  required,  and  the  manufacturing 
and  assembly  bills  of  material  indexed  to  them,  the  right 
material  was  not  getung  to  the  ways  at  the  right  time  Rossell 
put  me  in  charge  of  cleaning  up  the  mess  and  doing  what  was 
necessary  to  get  the  Group  System  installed  This  would  requu-c 
an  intense  effort  of  several  months  To  buy  tune  with  the  trades, 
I  issued  an  edict  -  "Until  further  notice  no  work  tickets  would 
be  required  Anyone  with  a  plan,  who  could  scrounge  up  the 
material  was  free  to  go  ahead  and  do  what  he  could  "  (Much 
was  accomplished!) 

We  then  set  to  work  to  create  a  comprehensive  group  index, 
or,  in  today's  terminology,  "a  work  breakdown."  structure,  and 
to  schedule  it  Turning  to  the  trade-leading  men  and  quartcrmen, 
I  pulled  them  together  evenings  to  "scope"  the  groups  or  work 
tasks  to  suit  their  own  trade  practices.  This  was  done  under  the 
direction  of  Harlan  Turner,  an  MIT  classmate  who  had  worked 
at  Newport  News.  In  the  meantime  several  of  us  pitched  in  and 
created  a  comprehensive  chart  of  accounts-an  industry  fu-st- 
within  which  approximately  5000  erection  and  installation 
groups  and  supporting  manufacturing  B/Ms  could  be  indexed 
and  accounted  for-wiihin  ship  systems.  As  the  tasks  were 
scoped  and  systematically  identified,  we  had  a  small  army  of 
conscripts  from  every  walk  of  life,  working  on  two  shifts  to 
appropriately  allocate  all  of  the  material  on  the  plan  to  one  or 
another  group  An  invaluable  byproduct  of  this  effort  was  to 
identify  and  correct  discrepancies  in  material  requirements 
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between  the  bod>  of  the  plan  and  the  plan  bill  of  material  The 
groups  and  supporting  manufacturing  B/Ms  could  then  be  iden- 
tified to  their  prerequisite  groups  and  plans  or  work  units,  and 
we  had  the  basis  of  an  integrated  management  system  which 
could  now  mclude  not  only  the  yard  trades  but  engineering, 
design,  procurement,  stores  and  inventory  management  Re- 
quirements for  stock  materials  could  now  be  forecast  with 
precision  based  on  specific  requirements  against  the  time  scale 
The  first  six  months  of  partial  application  in  the  yard  reduced 
delinquencies  in  the  machine  and  turret  shops  from  90  percent 
to  less  than  10  percent  Installation  costs  were  cut  by  more  than 
50  percent  The  light  cruiser  ASTORIA  delivered  in  June  1944 
was  cited  by  the  Navy  as  the  most  complete  ship  of  its  class  ever 
delivered  to  that  date  Particularly  notable  was  the  fact  that  her 
fue  control  system  was  completely  groomed,  integrated  and 
operational  After  her  river  trials  and  delivery,  instead  of  spend- 
ing 6  to  9  months  or  more  at  a  naval  yard  to  groom  her  weapons 
systems,  as  had  been  customary  on  such  ships  from  the  great 
Newport  News.  NewYork  Ship,  and  Quincy  yards,  ASTORIA 
picked  up  ammunition  and  stores  and  her  full  complement  of 
men  and  went  directly  to  sea  and  into  combat  This  practice  was 
to  become  the  industry  standard. 

We  also  achieved  another  major  milestone  on  the  scientific 
management  front  By  virtue  of  our  own  comprehensive  cost 
account  structure,  we  had  proven  that  it  was  possible  to  do  the 
"impossible"  by  collecting  man-hours  by  5.000  or  more  specific 
tasks  as  opposed  to  the  traditional  20  to  40  accounts,  and 
creating  a  data  hank  of  that  information  on  punched  cards  We 
were  on  the  way  to  integrating  cost  estimating,  cost  control  and 
even  labor  load  planning  with  the  basic  planning,  engineering, 
manufacturing,  and  material  control  systems!  The  basis  had 
been  laid  for  more  spectacular  advances  of  the  stale  of  the  art 
of  a  shipbuilding  management  that  would  be  demonstrated  on 
the  nuclear  submarine  program  at  EB  in  the  1950s 

Of  equal  significance  were  the  final  man-hours  required  to 
build  the  Cramp  cruisers  The  hours  for  fifth  cruiser.  WILKES 
BARRE.  were  less  than  Bethlehem  ships  built  at  Quincy.  equal 
to  returned  hours  at  the  lead  yard.  New  York  Ship,  and  exceeded 
onl>  those  of  Newport  News  which  had  so  landly  provided  us 
with  theu- "know  how  "The  results  must  also  have  been  of  quite 
some  considerable  satisfaction  to  the  yard's  owners.  W  Avenll 
and  E  Roland  Hamrnan  (Our  chairman  was  ""Joe"  Ripley,  also 
chairman  of  Hamman-Ripley  )  The  ship  costs  were  under  the 
target  costs  set  in  the  contract  and  thus  earned  substantial 
bonuses  m  accordance  with  the  contract  The  Harrimans  had  a 
tenfold  return  on  theu-  net  investment  of  SI  million  in  the 
reopening  and  rehabilitating  of  the  yard 

Management  Systems  -  State  of  the  Art  - 
Close  of  WWII 

At  the  close  of  WAVn.  the  Newport  News  Group  System  came  the 
closest  of  all  systems  in  use  m  the  major  shipyards  to  quakfying  as 
a  fuUy  mtegrated  system  capable  of  designmg  and  buildmg  a 
variety  of  complex  combatant  naval  vessels  m  parallel  and  to  tight 
schedules  The  Newport  News  Group  System  was  replicated  with 
mipressive  beneficial  effects  during  the  war  to  help  Cramp 
Shipbuilding  Corporation  in  Philadelphia  recover  from  a  bad 
start  in  the  construction  of  cruisers  and  submarines  At  Cramp 
we  were  also  able  to  ratchet  the  system  up  a  notch  or  two  by  refming 
the  cost  system  and  by  integrating  it  with  the  material  control 
system  The  essential  elements  of  this  advance  were: 


■   a  comprehensive  book  (chart)  of  accounts  embracing 
every  system 

•  the  recording  of  costs  by  units  of  work  ( groups  or  work 
packages) 

•  keepuig  track  of  the  5.000  or  so  unit  cost  records  per  ship 
on  labulatmg  cards  usmg  IBM  tabulating  equipment 

•  analyzing  variance  in  costs  over  budget  on  an  ongoing 
basis  and  taking  appropriate  remedial  actions 

New  York  Ship  had  an  excellent  material  control  system 
which  supported  orderly,  expedited  design  and  construction  of 
a  variety  of  major  ships 

The  Quincy  Bethlehem  Yard  had  a  demonstrated  capability 
of  planning,  designing,  and  building  several  classes  of  com- 
batant naval  vessels  -  some  in  astounding  quantity  This  is 
illustrated  by  the  BelhlehemHingham  yard  Started  from 
scratch  under  the  direction  of  Samuel  Wakeman,  it  alone  built 
a  total  of  227  British  and  U  S   Navy  vessels  during  the  war 

Bath  and  Electric  Boat  were  building  great  quantities  of  like 
ships  in  series,  taking  advantage  of  "learning  "  Ingalls.  building 
in  series  also,  enhanced  their  production  with  "standards"  for 
all  tasks  in  conjunction  with  an  incentive  system  But  the 
best-managed  of  the  assembly  yards  engaged  in  building  com- 
plex naval  ships  in  series  was.  in  my  opinion,  the  U  S  Steel- 
owned  Federal  Shipbuilding  and  Dry  Dock  Company  in 
Kearney.  New  Jersey  For  forty  years  thereafter.  I  carried  in  my 
wallet  a  1941  quote  from  a  paper  by  L  H  Korndorf.  Federal's 
president  It  says  it  all. 

"Coordination  is  of  the  essence  No  single  element  in  ship- 
building IS  sufficient  unto  itself  Workers  without  plans  and 
materials  would  produce  nothing-  just  as  plans  and  materials 
without  workers  would  not  build  ships  " 

Unfortunately  for  me.  I  never  met  Mr  Korndorf.  but  I  was 
well  acquainted  with  the  general  manager  of  that  yard.  Gordon 
Holbrook.  who  freely  shared  his  vast  know-how  both  with  bis 
peers,  and  others  less  experienced,  such  as  myself 

Performance  in  the  WWII  Liberty  Shipyards 

The  very  large  range  of  performance  between  shipyards  for 
identical  ships  in  a  series  can  best  be  illustrated  with  actual 
man-hour  data  from  the  15  yards  dedicated  to  the  construction 
of  Liberty  ships  in  Word  War  11  as  recorded  by  Lane  [4)  This 
data  is  graphically  illustrated  in  Figure  2.  which  summarizes 
the  data  for  the  best  and  worst  performing  yards  and  the  average 
for  all  15  yards 

As  will  be  noted  in  Figure  2.  the  Bethlebem-Fairfield  Yard 
was  a  close  second  to  North  Carolina's  performance  Both  yards 
had  the  benefit  of  a  few  experienced  managers,  planners,  and 
logistic  support  from  the  parent  companies 

Table  2  shows  the  "improvement"  as  calculated  using  post- 
WWH  learning  curve  theory  derived  from  analyses  of  the  actual 
direct  labor  man-hours  in  aircraft  plants  and.  to  some  extent,  in 
shipyards,  during  WWU,  Since  all  15  Lihertyyards  were  started 
up  from  scratch  using  untrained  workers,  and  the  facilities  could 
be  considered  equal,  the  enormous  difference  in  man-hours  per 
ship  that  continued  through  the  eighth  round  and  beyond  can 
only  reflect  the  preplanning,  material,  and  cost  control  disciplines 
which  were  apphed  effectively  at  North  Carolina,  as  opposed  to 
the  relative  lack  thereof  at  most  of  the  other  yards. 
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Figure  2.    Man-hours  per  ship  for  Liberry  ships,  by  rounds 
(average for  each  successive  round  ofihe  ways  in  selected 
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Table  I.    Perfonuance  improvement  by  rounds  -  best  and 

worst  performing  yards 


Man -hours 

per  ship,  in 

thousands 

Round 

IS  yards 

North 

Jones 

(6  ships) 

average 

Carolina 

BrunsMick 

First 

1  i:o 

625 

1,856 

975 

550 

1,350 

Founh 

725 

525 

875 

Eichih 

590 

410 

630 

Sixteenth 

450 

400 

525 

Improremen! 

s;-8:9< 

875"; 

70"? 

Had  the  Nonb  Carolina  ships  been  buili  at  Newport  News, 
where  full  advantage  could  have  been  taken  of  that  yard's 


superbly  trained  work  force,  ii  is  probable  thai  the  North  Carolina 
ships  would  have  experienced  a  better  learning  curve  -  94 
percent  -  as  opposed  to  the  87  5  percent  which  ihe>  did  ex- 
perience Based  thereon  and  backing  from  the  16tb  round  of 
ships  to  the  first,  the  per-ship  cost  of  the  first  round  of  ships 
would  have  been  490.000  hours,  had  they  been  built  at  Newport 
News  The  difference  between  this  and  North  Carolina's  actual 
initial  rounds-per-ship  cost  is  135,000.  and  represents  the 
savings  on  that  ship  that  can  be  attributed  to  siari-up  costs  in 
the  new  facility,  including  the  on-the-job  training  of  a  new 
management  infrastructure  and  work  force,  directed  and 
managed,  nonetheless,  by  a  tiny  cadre  of  skilled  shipbuilders  in 
terms  of  a  coherent  planning  and  control  system  As  it  was.  the 
North  Carolina  actual  hours  were  but  a  third  of  what  were 
expended  on  Jones-Brunswick's  first  round,  and  half  of  the 
average  for  aU  yards  The  three  Kaiser  yards,  which  in  ihe  end 
performed  admirably,  would,  no  doubt,  have  performed  better 
on  the  first  few  rounds  had  they  not  slavishly  used  my  1938 
MIT  thesis  as  a  basis  for  their  yard  layout  (See  WWD  Shipyard 
Layouts,  page  4)  As  it  was.  the  average  of  their  costs  for  the 
three  yards  by  the  end  of  the  fifteenth  round  had  leveled  off  at 
slightU  less  than  400.000  man-hours  per  ship,  and  a  shade 
lower  than  North  Carolina  From  this  distance.  I  must  conclude 
that  the  Kaiser  yards  were  extremel)  well  managed' 

Had  all  16  yards  performed  as  well  as  North  Carolina  over 
the  course  of  16  rounds,  one  can  determine  that  about  280 
million  man-hours  (or  31  percent  of  the  91 1  million  man-hours 
actually  expended)  would  have  been  saved  This,  if  necessary, 
could  have  been  used  to  build  even  more  ships  (or  in  these  days 
reduce  the  national  debt') 

The  variations  between  the  performance  of  the  16  yards  in 
total  man-hours  per  ship  for  the  initial  rounds  is  a  splendid 
illustration  of  the  importance  of  managing  single  ships  and 
small  groups  of  sister  ships  with  the  highest  degree  of  profes- 
sional ardor  and  to  the  upper  limits  of  the  state  of  the  art  (such 
as.  in  this  case,  the  Group  System),  if  financial  success  is  to 
honestly  accrue  based  on  performance 

Learning  Cune  Theory- 

After  ^^'^^^I.  using  the  data  from  aircraft  manufacturing  and.  to 
some  extent,  shipbuilding,  a  Learning  Curve  Theory  was 
developed,  including  a  mathematical  formula  for  arriving  at  the 
improvement  percentage  During  the  1960s,  1970s,  and  1980s. 
U  was  widel>  used  in  estimating  costs  of  a  series  of  ships  and 
arriving  at  bid  prices,  and  in  negotiating  contract  costs  Used 
with  educated  discretion,  the  theory  is  useful  The  un- 
scrupulous, however,  have  used  it  to  justify  after-fact  cost 
overruns  attributable  to  their  failure  to  manage  contracts  in 
acceptable,  state-of-the-art  manner  [5]. 


U.S.  SHIPBUILDING,  1945-1991 


Overview 

After  VJ  day.  the  gigantic  shipbuilding  industry  of  WWII  rapid- 
ly sank  back  to  Us  prewar  size  In  1947  only  5.1  ships  were 
delivered  -  8  naval  and  50  merchant  1948  saw  only  28  ships 
delivered  -  2  naval  and  26  merchant  In  the  43  subsequent  years, 
total  deliveries  of  naval  ships  and  cominercial  ships  (of  1000 
gross  tons  or  over)  have  proceeded  in  waves  between  these  two 
linuts,  but  with  the  production  of  merchant  ships  greater  than 
1000  gross  tons  reducing  to  zero  by  1988  In  each  of  the  years 


1989  and  1990.  23  naval  vessels  of  over  1000  displacement  tons 
were  delivered  This  picture  is  shown  graphically  in  Figure  3 

The  gyrations  in  commercial  shipbuilding  and  its  complete 
cessation  in  1988  construction  reflected  a  continued  lack  of 
consistent  US  maritime  policy  plus  the  maritime  unions'  suc- 
cess in  pncing  U  S  -flag  ship  operating  costs  out  of  the  interna- 
tional market  Ship  construction  subsidies  were  dropped  in 
1981  It  remains  lo  be  seen  if  US  construction  of  merchant 
ships  of  greater  size  than  1,000  gross  Ions  will  ever  be  revived  A 
possibility  exists  as  a  function  of  the  August  1990  congressional 
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Figure  3.    Fifn-  Years  of  U.S.  Ship  Construction.  1943-1993. 
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mandating  of  douhle  bull  tankers  for  carriage  of  oil  to  US 
ports 

Nevertheless,  many  splendid  and  innovative  ships  were  buill 
in  the  period  between  1946  and  1988,  a  number  of  them  stimu- 
lated by  the  Merchant  Marine  Act  of  1970  These  included 
ever-larger  oil  tankers,  container  ships.  Ro-Ros,  cargo  liners, 
barge-carrying  ships  (LASH  and  Lykes  SEA  BEES),  and  Sun 
Ship's  prophetic  double-hulled  "■ecological"  tankers  of  125.000 
DWT 

In  1948.  Bethlehem  produced  in  their  Central  Technical  Depart- 
ment at  Quuicy  a  propnetary  28.000  DWT  oil  tanker  design  of 
which  24  or  so  were  built  and  marketed  worldwide  They  were 
followed  during  the  1950s  and  early  I960sby  a  series  of  24  48,000 
DWT  tankers  This  impressive  senes  production  program  was 
earned  out  m  the  Quincy.  Sparrows  Pomt,  and  San  Francisco  yards. 
They  were  built  without  subsidy 

In  1950  VAdm  E  L  Cochrane  took  a  two-year  leave  from 
MIT.  where  be  was  heading  the  Department  of  Naval  Architec- 
ture, to  take  charge  and  reorganize  the  Maritime  Administra- 
tion During  that  time,  the  MARINER  program  was  conceived 
and  launched,  Forty-three  of  this  class  were  built  over  the  next 
few  years 

Several  classes  of  general  cargo  ships  were  also  built  in 
smaller  quantities  at  Ingalls  Shipbuilding  Corporation  in  the 
1960s  and  early  1970s  for  Delta  Lines.  American  Presidents 
Lines.  Farrel  Lines,  and  Moore  McCormack  Lines. 

A  more  consistent  naval  shipbuilding  program  has  over  the 
years  been  driven  by  the  perceived  threat  of  Soviet  naval  force, 
the  land-based  missile  threat  of  the  Kruschev  era  and  continuing 
intelligence  appraisal  of  the  strength  and  efficiency  of  Soviet 
ships  and  their  weapons  systems  -  all  excellent  for  producing 
congressional  budget  approvals  Many  splendid  submarines 
and  surface  ships  were  built  which  advanced  the  state  of  the  art 
and  complexity  of  ship/weapons  systems  by  orders  of  mag- 
nitude and  the  size  and  cost  by  several  times  Bui  this  otherwise 
outstanding  naval  shipbuilding  effort,  and  in  some  important 
sectors  the  commercial  shipbuilding  efforts,  was  tarnished  by 
poor  schedule  and  budget  performance  by  some  major 
shipyards  lo  which  ill-conceived,  politically  imposed  changes 
in  the  naval  design  and  procurement  organization  and  practices 
contributed  in  the  1960s.  This  led  lo  massive  constructive 
claims,  many  of  which  bordered  on  or  were  fraudulent  These 
claims  reached  their  peak  in  the  1970s  and  early  1980s  The 
boped-for  solution  has  been  to  explosively  expand  general 
provisions  of  the  Federal  procurement  regulations! 

As  regards  shipyards  -  whereas  we  came  out  of  WWH  with 
19  large  yards  capable  of  buildmg  quantities  of  ships  of  over 
1000  gross  tons  -  there  are  now  only  7.  These  are 

Newport  Nev.-s 

Electric  Boat  (submarines  only) 

Bath  Iron  Works 

Avondale 

Sparrows  Point 

NASSCO 

Liiton/Ingalls  West  Bank  (supported  by  East  Bank  facilities) 

Computer-aided  systems  of  planning,  material  control  and 
OLber  logistic  supports  to  the  shipbuilding  process  have  been 
increasingly  adopted  with  great  effectiveness,  particularly  in 
the  submarine  building  programs  In  recent  years,  a  literally 
furious  effort  bas  been  mounted  by  both  NAVSEA  and  the 
shipyards  building  naval  ships  to  realize  the  potential  benefits 
of  CAD/CAM  to  enhance  the  design  process  and  do  away  with 
conventional  arrangement  and  detail  drawings,  mock-ups  and 


even  pencils.  This  would  have  many  ancillary  advantages  rela- 
tive to  preparation  of  B/Ms  and  specifications  and  importantly 
the  ready  transfer  of  technical  information  between  NAVSEA. 
other  design  agencies,  shipyards,  overhaul  and  repair  yards  and 
ships  at  sea  The  prospects  of  success  are  real  -but  asyei  largely 
unrealized  Impressive  strides  have  been  made  by  the  Navy  in 
advance  planning  of  overhauls  and  shipboard  maintenance  by 
the  Navy  starting  with  PERA  in  1969.  the  real  success  of  which 
can  be  measured  by  the  lengthening  of  time  between  overhauls. 
The  effort  has  reached  back  into  the  conceptual  and  preliminary 
ship  design  stages  of  shipbuilding  -  the  ability  to  pass  over  90 
percent  of  all  ship  components  through  "logistic  hatches"  on 
the  latest  submarines  being  but  one  example  The  Navy's 
phased  maintenance  program,  which  now  applies  to  ships  of  all 
types,  has  allowed  for  preplanning,  shortened  overhaul 
schedules  and  impressive  attendant  economies  in  overhaul  and 
conversion  work 

Sadly  in  the  case  of  naval  new  construction,  the  technical 
ability  of  NAVSEA  to  prepare  concept,  preliminary  and  contract 
drawings  specifications  and  thus  control  the  scope  of  that  for 
which  they  contract,  was  nearly  wrecked  by  the  MacNamara 
dissolution  of  BuShips  in  the  late  1950s  It  bas  never  fully 
recovered  and  even  now  is  in  danger  of  extinction  due  to  the 
proliferation  of  politically  oriented  oversight  functions  in  the 
Navy  and  Pentagon,  all  sensitive  to  White  House  and  congres- 
sional pressures  The  Maritime  Administration's  former  techni- 
cal capabilities  have  all  but  disappeared' 

The  changes  m  the  overall  naval  ship  design  and  ship  acquisi- 
tion process  have  been  well  summarized  m  a  1991  study,  "Improv- 
ing the  ship  design  acquisition  and  consirucuon  process." 
sponsored  by  the  Navy's  Chief  Engineer  RAdm  Roger  B  Home, 
Jr  [6]  The  study  also  decisively  identifies  a  broad  spectrum  of 
necessary  improvements 

The  following  paragraphs  are  taken  from  the  study's  sum- 
mary of  the  current  state  of  affairs 

"Thuty  years  ago  the  fact  that  the  Navy  designed  its  own  ships 
with  in-house  resources  was  a  given  (in-house  would  also 
include  farmed-m  naval  shipyard  personnel)  Compared  to 
today,  the  number  of  design  debverables  was  small,  and  the 
time  required  to  accomphsh  a  design  was  short  Ships  were  less 
fully  mtegrated-parlJy  because  they  were  less  complex,  and 
partly  because  different  Navy  organizations  (Bureaus)  were 
responsible  for  the  platform  and  the  weapons  In  the  1960s  ship 
design  and  acquisition  underwent  major  changes  Under  Total 
Package  Procurement  several  classes  of  major  warships  were 
assigned  to  industry  for  design  In  the  1970s  a  system 
analysis/engineering  approach  began  to  be  applied  lo  ships, 
with  a  consequent  exponential  increase  in  design  (paper) 
debverables.  and  a  significant  mcrease  in  design  time  as  well 
Due  to  staffmg  shortfalls,  increased  use  was  made  of  civUian 
shipbuilders  and  ship  design  agents  even  for  Navy  in-house 
designs  The  "platform"  and  the  "weapons"  Bureaus  were 
combined.  Program  managers/platform  directors  came  into 
bemg  which  added  a  layer  between  those  who  set  requirements 
and  those  who  designed  ships  For  some  years,  the  office  of 
Chief  of  Naval  Material  (CNM)  added  a  layer  between  the 
Systems  Commands  and  OPNAV  CNM  was  abohshed  in  the 
1980s,  and  SPAWAR  (Space  and  Naval  Warfare  Systems  Com- 
mand) was  estabbshed  and  assigned  some  of  CNM's  respon- 
sibility 

"The  shipbuilding  industry  had  undergone  several  fun- 
damental changes  Thirty  years  ago.  many  first-of-class  war- 
ships   were    constructed    in    Navy    shipyards,    and    ship 
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consiruction  was  frequently  assigned  to  private  yards  on  an 
allocation  basis  Ship  specifications  were  primarily  en- 
gineering documenls.  rather  than  legal  ones  The  Navy  and 
Its  principal  shipbuilders  did  not  exhibit  an  adversarial 
relationship  Claims  were  rare,  and  there  was  a  substantial 
(by  todaj's  standards)  market  for  commercial  ships  During 
(he  late  1960s  Total  Package  Procurement  and  multi-year 
awards  enjo>ed  what  turned  out  to  be  a  bnef  vogue  During 
ihe  1970s  most  of  the  shipbuilders  began  to  lose  money  on 
Navy  contracts  The  reasons  were  numerous  (some  beyond 
the  control  of  either  the  Navy  or  the  shipbuilders)  Massive 
claims  resulted,  and  an  adversarial  relationship  evolved  In 
the  1980s  several  major  events  occuned 

•  US  shipyards  began  to  adopt  modern  shipbuilding 
practices 

•  lronicaIl>.  at  the  same  time,  the  commercial  ship- 
building market  started  to  shrink,  and  eventually  all 
but  disappeared 

•  Acquisition  cost  became  the  overriding  consideration 
in  au  arding  contract  (coincidentally  lead  ship  au  ards 
were  often  fixed  price  -  a  departure  from  previous 
practice), 

•  Many  of  the  small -medium  size  shipyards  went  out  of 
business  A  small  number  of  large  shipbuilders  won 
the  vast  majorit)  of  the  Na\7  contracts  There  is  now 
one  buyer  of  ships  in  the  U  S  (the  Navy)  and  about  a 
half  dozen  sellers  (the  major  shipbuilders) 

"The  V  S  Navy,  along  with  the  other  services,  is  adjusting 
to  major  changes  on  both  the  national  and  the  international 
level  The  perceived  reduction  in  the  threat  of  a  major  war 
with  the  Soviet  Union  has  major  ramifications  for  the 
Defense  budget  How  many  ships  (force  level)  and  of  which 
t)pe  (force  mix)  the  future  Nav  y  will  require,  and  can  afford. 
IS  unclear  Emphasis  could  conceivably  shift  awa>  from 
big -ticket  high -mix  surface  ships  (CVNs  and  Aegis  escorts), 
towards  amphibious  assault  ships,  fast  sealift  and  smaller 
combatants  (frigates  and  destroyers). 

■"As  the  choices  become  more  difficult,  due  to  a  shrinking 
SCN  budget,  earl>  stage  design  activity  may  in  fact  increase 
as  OPNAV  asks  more  and  more  "What  if  questions  in  an 
attempt  to  reconcile  what  they  need  and  what  they  can 
afford  Today,  the  five  shipyards  which  build  CVNs.  nuclear 
submarines.  Aegis  ships  and  major  amphibious  ships  con- 
sume the  majority  of  the  Navy's  SCN  budget  If  future  SCN 
budgets  provide  for  fewer  of  the  above,  and  more  sealifi. 
smaller  amphibious  ships  and  smaller  combatants,  the  num- 
ber of  shipyards  qualified  to  bid  will  increase  " 

The  growth  in  spantime  from  the  start  of  the  ship  acquisition 
time  to  debvery  for  surface  combaianis  is  shown  in  Figure  4  The 
equally  dramatjc  (or  perhaps  more  so)  grouih  in  contract  design 
effort  is  show  in  Figure  5.  and  the  growth  ir.  combat  systems  cost 
"fractions"  is  shown  in  Figure  6  Trends  with  respect  to  submannes 
are  discussed  under  "Submarme  Design  and  Construction,"  pages 
19-22 


Figure  4.    Combatant  ship  aqutsition  lime  feasibility  to 
delivery  * 
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Figure  5.    Conlraci  design  effort  for  major  surface 
combatants  ' 


Figure  6.     Growth  m  combat  system  cost  fractions  ' 
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Contracts  &  Contract  Management 

Prior  to  U'WTI.  ship  contracts,  both  Navy  and  commercial,  were 
generally  of  a  simple  fixed  price  nature  Generall>  contract 
plans  and  specifications  were  developed,  but  in  some  cases 


•Source.  "Strategic  Plan  for  Improving  the  Ship 
Design.  Acquisition  and  Construction  Process," 
Vol  I.June  1991  [6] 
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where  inlegrily  and  mutual  respect  existed  on  both  sides,  the 
contract  consisted  only  of  a  statement  of  performance  require- 
ments, a  handshake  of  understanding  and  a  confimung  letter 
contract  The  best  practice  with  respect  to  contract  changes 
identified  by  either  party  was  to  "scope"  each  perceived  change, 
estimate  the  cost  and  negotiate  a  price  therefor  before  commencing 
work  thereon 

The  emergency  demands  of  WWn  required  the  extensive 
use  of  letter  contracts  for  both  shipyard  facilities  and  construc- 
tion of  the  ships  These  letter  contracts  got  the  work  started  and 
were  later  converted  into  any  one  of  a  variety  of  formal  con- 
tracts. After  WWII  the  general  Navy  practice  was  to  contract 
for  prototypes  on  a  cost  plus  a  fixed  fee  basis,  and  for  follow-on 
ships  on  a  firm  fixed-pncc  basis  For  example,  when  prototype 
nuclear  powered  submarines  and  their  prerequisite  land-based 
power  plant  prototypes  came  on  the  scene  in  1950.  the  initial 
contracts  at  Electric  Boat  were  on  a  "handshake"  with  commit- 
ments for  long  lead  items  often  being  made  without  any  paper 
whatsoever  having  been  signed  A  letter  conuact  would  be 
signed  some  weeks  or  months  later  At  approximately  20  per- 
cent into  the  span  time  of  the  contract  either  a  CPFF  or  more 
generally  a  CPFF  incentive-type  contract  would  be  negotiated 
Such  an  approach  greatly  facilitated  building  the  prototypes  in 
the  least  time,  and  it  was  used  right  through  the  contracting  (by 
handshake)  of  the  first  POLARIS  missile  submarine,  the  USS 
GEORGE  WASHINGTON,  on  December  30.  1957  In  the  case 
of  the  Electric  Boat,  the  process  was  vastly  enhanced  by  the 
comprehensive  and  integrated  planning,  matenal.  production 
and  cost  control  which  was  in  force  over  all  phases  of  the  yard 
work  and  lU  prerequisite  engineering  design  procurement  and 
manufacture  commencing  early  m  the  1950s.  (Engineering  and 
management  and  customer  decisions  were  also  scheduled  and 
rigorously  "forced"  on  or  ahead  of  schedule  )  Thus  EB  had  the 
ability  to  consistently  design  and  construct  several  different 
prototype  contracts  to  abbreviated  contract  construction 
schedules  simultaneously  -  to  say  nothing  of  balancing  the 
work  force  and  evaluating  the  effect  of  both  potential  business 
and  contract  changes  and  making  prudent  decisions  with  respect 
thereto.  Nevertheless  the  finalized  contracu  for  nuclear  sub- 
marines and  their  power  plant  prototypes  perforce  included  new 
and  increasingly  rigorous  provisions  for  radiation  protection, 
monitoring  of  exposed  workers,  compliance  with  nuclear  per- 
formance and  inspection  specifications,  use  of  entirely  new  and 
exotic  metals  and  alloys,  qualification  of  welders,  stringent 
requirements  for  welding  and  heat-treating  processes,  secunty 
protection  for  nuclear  reactors  and  indemnification  provisions 
for  the  shipbuilder  under  public  law  85-804  Change  orders 
were  handled  in  the  pre-WWn  fashion  The  same  basic  ap- 
proach to  contracting  was  pursued  by  the  Navy  in  other 
shipyards  doing  high-priority  work  At  EB  there  were  no  con- 
tract "disputes"  requiring  resolution  at  higher  levels  than  the  local 
contracting  officer  (or  ADM  Rickover  in  the  case  of  the  nuclear 
plants)  and  the  shipyard  manager  Constructive  changes  (or  claims) 
bad  not  yet  been  invented 

One  of  the  first  constructive  claims  in  the  shipbuilding 
industry  came  when  a  former  Navy  General  Counsel  coached 
the  TODD  Shipbuilding  Corporation  in  the  preparation  and 
filing  of  same  in  connection  with  overruns  of  approximately 
SlOO  million  on  a  number  of  Navy  vessels  in  1967,  This  claim 
was  "settled"  favorably  to  TODD  by  the  then  Chief  of  BuShips, 
RAdm  Nathan  Sonensbine  The  concept  spread  throughout  the 
Navy  shipbuilding  industry  like  wildfire  -  the  flames  being 
fanned  by  not  one  but  two  former  General  Counsels  of  the  Navy. 
VomBauer.   Cumeo   and   their  respective   associates.   These 


former  General  Counsels  well  knew  where  the  "loopholes" 
were  in  the  Armed  Services  Procurement  regulations  They 
were  enthusiastically  joined  in  coaching  various  shipyards  by 
a  number  of  prestigious  accounting  firms 

The  essence  of  the  sales  pitch  of  these  legal  pirates  was  that  no 
change  should  be  signed,  pnced  or  negotiated  dunng  the  course  of 
the  contract.  When  the  work  had  been  completed  and  the  ship  or 
ships  delivered,  and  depending  on  the  size  of  the  total  cost  overrun 
(often  several  times  more  than  SI(K)  million),  one  or  two  hundred 
naval  architects  and  engineers  were  to  be  assembled  Each  was  to 
be  assigned  one  or  more  cost  accounts  and  a  budgeted  portion  of 
the  overrun  and  ordered  to  develop  plausible  reasons  for  the 
overrun  m  their  assigned  portion  complete  with  engmeenng 
sketches,  diagrams,  graphs,  staustics  and  written  rationale  in  large 
quantities-the  more  the  bener 

The  lawyers  and  accountants  would  then  prosecute  the 
claims,  which  embraced  all  costs  in  excess  of  contract  plus  the 
generally  multimillion  dollar  cost  of  preparing  the  claim  plus 
all  professional  fees  plus  interest  and  profit  on  the  entu-e  incre- 
ment The  prospect  of  collecting  these  vast  sums  naturally 
appealed  to  the  increasingly  "bottom  line"  oriented  con- 
glomerate managements  who  now  owned  most  of  the  large 
shipyards  and  took  financial  advantage  of  theu  large  cash  flows. 
The  new  claims  industry  was  thus  established  The  insidious 
beauty  of  the  constructive  claim  was  the  bigger  the  contract 
overrun  the  better,  and  thus  there  was  a  specific  disincentive 
against  pncing  or  managing  ship  contracts  for  efficiency  and 
the  lowest  man-hours  The  industry  total  for  asserted  but  unset- 
tled claims  was  to  grow  to  S300  million  in  1971  and  then 
explode  to  52  7  billion  by  1977 

In  most  cases  little  if  any  weight  was  given  to  the  merits  of 
the  many  elements  of  the  claim  by  those  preparing  them,  the 
burden  of  the  proof  that  parts  of  the  claims  were  largely  without 
merit  falling  on  the  understaffed,  underbudgeted  technical 
staffs  within  BuShips  and  the  office  of  the  Navy  General  Coun- 
sel, to  whom  the  claims  were  submitted  The  chances  that 
fraudulently  prepared  elements  of  the  claim  would  be  authorita- 
uvely  identified  by  the  Navy  were  minimal  When  they  were, 
the  contractor  could  and  did  still  win  the  case  in  either  the 
Armed  Services  Board  of  Contract  Appeals  or  the  Federal 
Courts  (in  the  case  of  clear-cut  fraud  cases)  by  the  simple  and 
profitable  expedient  of  applying  overwhelming  (and  govern- 
ment financed!)  legal  fire  power  plus  arranging  decade-long 
delays  in  bnnging  the  cases  to  trial,  all  to  the  contractor's 
financial  advantage  and  at  the  government's  expense!  While  a 
significant  portion  of  the  clauns  would  be  related  to  du-ect  costs, 
increasingly  over  the  years  larger  segmenu  would  be  attributed 
to  delay  and  disruption  and  to  "second  and  third  order  npple 
effects"  justified  successfully  in  at  least  one  case  through  the 
employment  of  computer  simulation  modeling  I7J, 

The  final  resort  of  course  was  extreme  political  pressure  to 
bnng  about  a  settlement  under  public  law  85-804  in  order  to 
prevent  'disruption"  of  the  defense  posture  of  the  US  Other 
factors  in  the  size  of  the  claims  were  that  Navy  estimates  and 
budgets  for  ship  costs  were  "shaded"  on  the  low  side,  in  order 
to  make  them  acceptable  to  the  Pentagon  and  Congress,  and  the 
inadequacy  of  price  escalation  clauses.  Also  contractors'  bid 
prices  were  often  deliberately  set  below  the  yard's  best  histori- 
cal performance  to  come  within  the  Navy's  budget  and/or  to 
wipe  out  the  competition,  the  expectation  being  that  the  yard 
could  make  up  the  difference  in  the  course  of  negotiating 
change  orders  and,  starting  m  1967,  by  constructive  claims 

By  1969  both  the  Litton  Ingalls  yard  and  the  Quincy  yard  of 
General  Dynamics   had   incurred  cost   overruns  of  several 
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hundred  millions  apiece  and  were  deliberately  stalling  on  set- 
tling individual  changes  on  advise  of  claims  counsel  Internal 
audits  (in  both  cases  directed  hy  myself  as  General  Manager) 
showed  that  both  yards  had  consistently  priced  ships  below 
(heir  best  past  performance  by  30  percent  or  more 

The  writer  began  to  uncover  this  situation  at  Ingalls  in  late 
1968  when  I  found  that  several  shops  were  performing  at  an 
all-time  peak  of  efficiency  based  on  Ingalls's  well  established 
standards  but  were  not  meeting  the  management  budgets 
derived  from  the  contract  cost  estimates  My  call  for  a  write-off 
on  a  current  contract  was  not  appreciated  by  Litton's  Beverly 
Hills-based  financial  wizards,  especially  because  the  Litton 
price-earnings  ratio  bad  faded  almost  overnight  in  the  fall  of 
1968  from  100  1  to  50  :  1  Litton  {which  by  that  time  had 
acquired  100  different  businesses,  of  which  the  Pascagoula 
shipyard  was  the  largest)  had.  it  seems,  publicly  promised  the 
financial  community  that  n  would  produce  the  largest  profits  in 
its  brief  history  in  the  fiscal  year  ending  July  31.  1969  This  was 
made  good  on  by  postponing  the  write-off  until  the  next  fiscal 
year  while  I  found  myself  reopening  an  earlier  offer  from 
General  Dynamics  to  return  there  as  a  corporate  vice  president 
and  general  manager  of  their  crisis-ridden  Quincy  shipyard  At 
that  yard  GD  had  already  written  off  S200  million  of  what  was 
to  be  a  nearl)  S400  million  loss  on  underpriced  naval  ships 
backlogged  in  the  yard  Some  of  these  ships  were  years  behind 
contract  delivery  dates 

On  my  first  day  as  general  manager  at  Quincy.  and  out  of 
curiosity.  I  opened  the  door  of  my  conference  room  It  was  full 
to  the  brim  with  my  entire  shipyard  staff,  whom  I  had  not  met, 
and  two  other  strangers  -  Atty  David  Anthony,  a  Cuneo  partner, 
and  a  managing  partner  of  Arthur  Andersen  They  were  in  the 
process  of  explaining  in  detail  bow  to  organize  a  claim  covering 
the  total  Quincy  overrun  on  the  basis  described  above  and 
collect  the  lot  I  dismissed  the  meeting  and  told  these  strangers 
that  I  could  not  turn  the  shipyard  around  if  every  member  of 
"management"  who  had  contributed  to  the  Quincy  overrun 
thought  that  his  sins  of  omission  and  slack  management  would 
be  recompensed  with  interest  and  profit,  I  would  personally 
review  each  element  of  any  claim  and  submit  only  those  that  I 
found  to  be  a  clear  responsibility  of  the  Navy,  They  would  be 
barred  from  the  yard  unless  they  agreed  to  help  toward  that  end 
The  next  day  -  the  second  of  my  GD  reemployment  -  I  was 
summoned  before  the  GD  chairman.  Roger  Lewis,  in  New  York. 
The  GD  Financial  VP  of  thai  era  said  "This  guy  Bergeson  is 
screwing  up  the  works,"  I  said.  "Mr  Lewis.  I  can  turn  your  yard 
around  only  if  the  claims  are  handled  on  my  terms  Otherwise 
we  should  part  company  today  "  I  won  that  battle  but  not  the 
war  The  Quincy  claim  when  submitted  m  1972  was  for  ap- 
proximately S90  million  and  it  was  accepted  without  demur 
The  balance  of  the  overrun  -  nearly  S300  million  -  was  not 
submitted  as  a  claim,  it  being  adjudged  by  me  and  my  staff  tbat 
It  was  due  to  Quincy  mismanagement  and  therefore  GD's 
responsibility  In  the  meantime.  I  had  delivered  the  backlog  of 
naval  ships  and  the  Lykes  Seabees  as  well  as  conceiving, 
designing  for  production,  engineering  and  marketing  the  Quin- 
cy 1 25,000  cubic  meter  LNG  ships  with  their  sphencal  tanks  of 
5083  aluminum  (the  fu-st  large  ship  structures  designed  by  finite 
element  analysis)  However,  my  leaving  of  some  S300  million 
of  claim  money  on  the  table  apparently  rankled  sorely  in  the 
souls  of  GD  Chairman  David  Lewis  (Roger  Lewis'  replace- 
ment) and  controlling  stockholder  Col  Henry  Crown  They  had 
what  was  to  be  "the  last  laugh  " 

After  a  contract  for  eight  LNG  ships  had  been  signed  wUb 
Burmah  Oil  Co  in  late  1972.  General  Dynamics  started  off  1973 


by  replacing  the  writer  as  general  manager  with  P  Takis 
Veliotis.  a  Greek  national  who  bad  already  been  the  subject  of 
a  well  publicized  'Crown'"  (in  this  case  -  government)  inves- 
tigation in  Canada  for  fraud  and  kickbacks  on  government 
shipbuilding  contracts  in  Canada  Al  Quincy.  Veliotis  pursued 
his  practice  of  requu-ing  kickbacks  from  vendors  and  sub- 
contractors in  spades  despite  Chairman  Lewis's  knowledge 
(later  admitted)thatil  was  going  on'  Since  1981  a  fugitive  from 
U  S  Justice  in  Greece  for  his  court-documented  peculations  at 
Quincy.  Veliotis  was  awarded  the  Society's  "Emory  S  Land 
Medal "  for  his  shipbuilding  "achievements"  in  1980 

According  to  John  Noga.  recently  retired  Director  of  Con- 
tracts at  Electric  Boat,  the  groundwork  for  massive  claims  from 
both  Electnc  Boat  and  Newport  News  was  laid  in  July  1974 
when  ADM  Rickover  pushed  through  fixed-price  incentive 
programs  for  the  OHIO  (TRIDENT  missile)  class  of  FBMs. 
which  was  to  be  designed  and  built  at  EB.  and  the  688  class  of 
attack  submarine, s  which  was  to  be  designed  at  Newport  News 
and  built  at  both  yards  There  were  also  fully  priced  options  for 
follow  boats.  Both  classes  of  ships  were  to  be  built  on  relatively 
tigbt  schedules  and  managed  on  a  "crash"  basis  emulating  the 
successful  POLARIS  program  of  nearly  two  decades  earlier 

TTiat  approach  might  have  worked  at  Electric  Boat,  at  least, 
if  that  yard  bad  kept  its  management,  planning  and  control 
functions  at  the  peak  of  effectiveness  reached  in  the  mid-1950s, 
maintained  through  the  early  1960s,  and  demonstrated  so  effec- 
tively on  the  POLARIS  program.  But  by  the  mid-1970s  that 
effectiveness  had  all  but  disappeared  The  "fly  wheel  "  inertia 
of  the  basic  material  control  system  was  keeping  useful  work 
under  way  but  not  coordinated  in  support  of  schedule  The 
reasons  for  the  loss  of  this  ability  was  twofold-  First,  a  series  of 
successively  less  qualified  and  dedicated  general  managers,  and 
second,  years  of  building  virtually  the  same  ships  in  series  that 
had  allowed  plaiining  skills  to  atrophy!  Thus  they  could  not 
cope  incisively  within  the  allowed  time  frame  with  688  plans 
designed  to  suit  Newport  News  manufacturing  practices  but 
which  had  to  be  altered  before  they  could  be  used  for  production 
in  Quonsel  Point  or  Groton.  Electric  Boat  was  also  in  deep 
trouble  on  the  TRIDENT  program  By  1977  a  six-month  slip  in 
schedule  of  the  latter  program  had  been  announced  by  the  Navy. 
This  was  but  the  precursor  of  actual  delays  beyond  contract 
deliveries  of  23  to  28  months, 

Rickover  had  been  in  effect  "hoisted  by  his  own  petard  "  He 
and  his  people  had  apparently  believed  that  EB's  outstanding 
engineering  and  production  performance  of  the  1950s  and  early 
1960s  bad  been  induced  by  bis  ruthless  pressure  tactics  applied 
in  large  part  via  his  several  band-picked  nuclear  project 
managers  within  EB  In  fact  the  disciplined  and  balanced  effort 
required  to  simultaneously  engineer  and  build  the  prototypes 
and  maintain  them  to  their  respective  schedules  had  been  ap- 
plied by  the  EB  line  organization  despite  his  disruptive 
pressures. 

Along  with  the  delays  in  the  TRIDENT  program  and  simitar 
ones  in  the  688  program  came  claims  from  Electnc  Boat  and 
Newport  News  in  total  face  value  amount  of  S8 14  million  The 
claims  were  filed  against  23  SSN  688s  ( 1 8  at  Electnc  Boat  and 
5  at  Newport  News)  at  a  tune  when  only  one  ship  had  been 
delivered 

Bad  enough  that  the  TRIDENT  and  688  programs  were 
imposed  on  the  EB  organization  when  the  yard  was  effectively 
out  of  control  in  terms  of  the  standards  m  force  circa  1960  The 
situation  was  worsened,  first  when  Gordon  MacDonald.  a 
David  Lewis  corporate  henchman,  was  made  acting  general 
manager  in  the  mid-1970s  and  then  late  in  1977  when  he  was 
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replaced  hy  P  Taki  Veliolis  This  laller  action,  appaienlly  in- 
sisted on  l>y  ADM  Rickover  and  made  possible  -  security- 
clearance  wise  -  by  him,  was  taken  despite  Lewis's  knowledge 
of  Veliotis  massive  peculations  at  Quincy'  Veliotis  promptly 
worsened  the  already  weakened  management  ability  of  the  yard 
by  finng  4.000  employees,  including  managers  and  group 
leaders  in  the  design  force  and  several  key  contributors  in  EB's 
planning  and  material  control  system. 

The  fu-st  public  warning  of  massive  overruns  in  the  two 
submarine  programs  was  made  by  Gordon  W.  Rule,  recently 
retired  as  Director  of  Procurement  Control  of  the  Naval 
Material  Command  in  a  talk  at  Baltimore  on  November  17. 
1977  A  congressional  committee  subsequently  concluded  that 
the  overrun  and  delays  on  the  688  program  were  a  classic 
example  of  what  can  happen  when  the  Navy  "accelerates"  a 
ship's  program  without  the  benefit  of  sound  design  data. 

The  congressional  committee  did  not  say  that  it  need  not 
happen,  as  exemplified  by  the  case  of  the  first  POLARIS  missile 
submarine  USS  GEORGE  WASHINGTON  As  discussed  in 
more  detail  elsewhere,  that  ship  and  its  revolutionary  com- 
ponent systems  (tiussile.  launching  and  handling  system,  fire 
control  system  and  inertial  navigation  system)  were  developed, 
engineered,  designed,  manufactured,  completely  integrated  as 
an  operational  ship,  and  delivered  in  a  total  time  span  of  24 
months  from  concepL  The  ship  was  ready  to  fire  missiles  in 
under  30  months  from  concept.  The  ship  and  its  integrated 
systems  was  several  orders  of  magnitude  more  complex  than 
anything  ever  before  attempted,  much  less  accomplished,  in 
naval  ship  construction'  Thus  it  was  and  Is  within  the  fully 
proved  state  of  the  shipbuilding  management  "art"  to  build 
developmental  ships  (with  their  inevitable  growth  in  scope)  to 
light  schedules  if  the  will  is  there;  the  managements,  both 
shipyard  and  Navy  are  "tuned"  and  resolved  to  do  it;  an  ade 
quale  management  system  is  in  place,  and  most  of  all  if  the 
requisite  "nudnight  oil"  is  bumed- 

The  congressional  committee  report  concluded: 

"Therefore,  the  Navy  should  give  serious  consideration  to 
awarding  the  lead  ship  of  a  class  under  a  research  and 
development  conliact.  probably  on  a  cost  plus  basis  Follow 
ships  should  not  be  placed  on  contract  until  at  least  two  years 
after  the  lead  ship  has  been  fully  funded  " 

This  was  just  what  the  Naval  Material  Command  had 
proposed  before  award,  but  they  bad  received  no  support 
against  ADM  Rickover 

The  Navy  Board  headed  by  RAdm  Manganaro.  disallowed 
in  the  order  of  85  percent  of  both  the  Electric  Boat  and  Newpon 
News  claims  ADM  Rickover.  of  course,  also  roundly 
denounced  them  The  Pentagon  made  settlements  on  them 
under  public  law  85-804  on  the  grounds  that  the  shipyard's 
continuation  in  business  was  essential  to  national  security  The 
U.S.  uxpayers  were  stuck  with  irullions  of  dollars  for  contrac- 
tor-responsible overruns 

To  quote  John  Noga: 

The  number  and  magnitude  of  the  submarine  and  surface 
ship  claims  prompted  the  government  to  revise  and  reinforce 
its  procurement  regulations  to  require  contractors  to  provide 
documentation  of  their  legal  basis  for  entitlement,  provide 
factorial  support  for  the  amounts  they  claimed  and  to 
demonstrate  causal  support  and  documentation  of  the 
amounts  claimed  in  as  much  specificity  as  the  facts  permit 
and  provide  a  certificate  of  cost  and  pricing  data  signed  by 
an  officer  of  the  company. 


The  truth  in  Negotiation  Act  and  Certification  of  data,  as 
well  as  continued  education  of  contractor  personnel  to  not 
undertake  additional  work  without  a  written  change  order 
has  reduced  the  constructive  change  claims  In  my  view,  we 
will  see  similar  clauns  in  the  future  Fraud  and  corruption 
by  government  contractors  also  produced  a  host  of  addition- 
al Federal  Acquisition  Regulations  to  counter  contractor 
abuses  and  to  provide  for  costly  penalties  such  as.  debarment 
or  suspension  from  doing  business  with  the  government 

As  a  result  of  these  abuses,  additional  provisions  were 
developed  and  included  in  the  Federal  Acquisition  Regula- 
tions such  as  Anti  Kickback  Procedures.  Requirement  for 
Certificate  of  Procurement  Integrity.  Price  and  Fee  Adjust- 
ment for  Illegal  or  Improper  Activity.  Certification  and  Dis- 
closure Regarding  Payments  to  Influence  Federal 
Transactions.  Integrity  of  Unit  Prices.  Price  Reduction  for 
Defective  Cost  or  Pricing  Data. 

All  the  corporations  that  were  suspended  or  fined  had  to 
officially  issue  a  company  policy  booklet  stating  clearly  the 
companies'  ethics  policy.  Each  employee  had  to  read  and 
sign  that  he  read  the  policy  Once  this  was  completed,  the 
government  lifted  the  suspension  I  personally  do  not  think 
this  ethic  statement  will  solve  company  problems  One 
either  has  it  (integnty)  in  the  beginning  or  he  does  not 

Over  the  past  fifty  years  the  events  above  and  the  effects 
thereof  have  increased  the  General  Provisions  of  Govern- 
ment Contracts  from  20  odd  pages  to  the  present  General 
Provisions  which  include  the  provisions  and  clauses  of  the 
Federal  Acquisition  Regulations,  seven  volumes  It  also  has 
increased  cost  of  doing  business  with  the  government  I 
hesitate  to  think  what  the  21st  century  will  bring  to  govern- 
ment contracting 


Shipyard  Layouts  and  Facilities, 

1943-1993 

Litton/lngalls  "Shipyard  of  the  Future" 

Only  one  major  US  shipyard  was  built  from  scratch  in  the 
entire  50-year  period  1943  to  1993  This  was  the  land  level 
progression-type  yard  which  was  built  by  the  Ingalls  Shipbuild- 
ing Division  of  Litton  in  1968/69  Located  on  the  west  bank  of 
the  Pascagoula  River,  and  opposite  the  existing  East  Bank  yard. 
It  covers  500  acres  The  finished  vessels  are  translated  onto  a 
grounded  "lift"  dock  equipped  with  ballast  tanks  in  the  manner 
of  a  conventional  floating  drydock  Financed  hy  the  state  of 
Mississippi,  it  was  built  on  "speculation"  to  give  credibility  to 
Litton's  strong  and  successful  effort  to  capture  major  contracts 
under  the  Navy's  MacNamara-inspu-ed  and  ill-conceived  "Total 
Package  Procurement"  concept.  The  ships  hulls  were  to  be  built 
in  very  large  modules  which  were  to  be  extensively  preoutfilted 
in  the  open  prior  to  joining  same 

Over  the  years  in  combination  with  the  preexisting  facilities 
of  the  East  Bank  yard,  the  yard  has  proved  viable  for  series 
construction  of  LHAs.  DDs  and  Aegis  cruisers  But  this 
viability  was  achieved  only  after  massive  delays  and  cost  over- 
runs of  truly  scandalous  proportions  -  as  documented  by  con- 
temporary press  reports  and  Litton's  own  financial  statements 
The  problems  stemmed  basically  from  two  predictably  bad 
decisions  by  Litton's  Beveriy  Hills  management 
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Banning  of  Shipbuilders  from  West  Bank  Yard 
The  first  illogical,  and  almost  completely  disastrous  decision 
by  Luton  stemmed  from  the  delusion  on  the  part  of  Lillon's 
President.  Roy  Ash.  that  even  the  most  advanced  shipbuilding 
techniques  and  the  most  skilled  shipbuilders  were  obsolescent 
as  compared  to  aerospace  techniques  and  managers  Ex- 
penenced  or  even  inexperienced  naval  architects  and  ship- 
builders were  literally  banned  from  the  facilities  planning  and 
operation  of  the  new  yard  at  all  levels  Not  only  did  this  mean 
that  the  500-acre  yard  was  to  be  seriously  deficient  in  support 
facilities  and  equipment  for  the  manufacture  and  outfitting  of 
Ihe  ships.  It  also  meant  that  basic  shipbuilding  procedures  were 
ignored.  Mono-detail  plans  were  attempted  The  plans  for  sys- 
tems within  modules  were  not  integrated  with  one  another  The 
most  rudimentary  ship  alignment  benchmarks  (buttocks  and 
waterlines)  were  ignored  in  construction  and  erection  of  the 
modules  The  modules  did  not  mate  and  the  hull  of  the  first  ship 
in  line  (for  Parrel i  Lines)  bad  to  be  scrapped  It  was  not  until  all 
progress  had  ground  to  a  halt  in  1972  that  the  Ash  decision  was 
reversed  and  the  West  Bank  management  was  turned  over  to  the 
cadre  of  East  Bank  professional  shipbuilders  (which  I  had 
assembled  in  1967/68  to  handle  the  submarine  construction  and 
overhaul  program  on  the  East  Bank)  that  the  situation  was 
brought  under  a  modicum  of  control  by  applying  the  basic 
planning  and  control  methods  which  had  proved  so  increasingly 
effective  over  the  years  at  Newport  News.  Cramps.  Electric 
Boat  and  elsewhere  and  which  by  then  were  working  smoothly 
on  the  East  Bank. 

Plani  Location 

The  second  of  these  was  the  decision  to  locate  the  new  yard  in 
Pascagoula  and  operate  it  in  parallel  with  the  existing  East  Bank 
yard  The  new  yard  would  require  7.000  workers  to  meet  its 
commitments  in  addition  to  the  7.000  required  for  the  East 
Bank  But  despite  heroic  efforts  to  recruit  labor  locally  and 
recruit  skilled  workers  throughout  the  U  S  and  Canada,  the  East 
Bank  yard  could  not  be  manned  to  meet  schedule  commitments, 
even  as  the  LHA  and  subsequent  total  package  procurement 
proposals  were  being  submitted 

There  was  just  not  the  population  base  on  the  Gulf  Coast  to 
support  even  one  7.000-man  yard  -  much  less  Iwo  7.000  man 
yards!  There  was  no  housing  for  the  imported  labor  and  turn- 
over rates  were  exorbitant 

The  Litton  facilities  planners  had  recognized  this  condition 
and  originally  sited  the  new  yard  in  Tampa  Bay.  Florida,  where 
there  was  a  certifiable  labor  supply  The  Beverly  Hills  financial 
strategists  chose  to  ignore  the  Pascagoula  labor  problem  be- 
cause of  the  very  favorable  financing  for  the  new  yard  featunng 
the  free  use  by  Litton  over  a  ten-year  period  of  the  S 130  million 
in  funding  for  the  yard  provided  by  the  state  The  manpower 
shortage,  besides  being  a  major  factor  in  slowing  the  start-up 
of  the  new  yard  to  schedule,  contributing  to  massive  cost 
overruns  and  later  to  constructive  claims,  led  to  the  ultimate 
phase-out  of  the  East  Bank  shipyard  as  a  separate  shipbuilding 
entity  This  obviously  defective  siting  decision  by  Luton  was 
either  overlooked  or  ignored  by  the  Navy  in  its  analysis  of 
Litton's  first  "total  package  procurement*'  proposal  (for  the 
FDL),  It  was  to  cost  the  Navy  dearly  on  subsequent  Litton 
claims, 

Litton/Erie  Midbody  Facility 

In  1967.  Litton  also  conceived  and  in  1968  built  a  truly  unique 
progression-type    Lake    ore-boat    mid-body    manufacturing 


facility  at  Ene.  Pennsylvania,  This  had  a  covered  manufacturing 
and  assembly  shed,  the  final  assembly  portion  of  which  covered 
the  head  of  a  floodable  building  dock  It  was  part  of  a  grand 
scheme  to  exploit  the  opportunity  Luton  perceived  to  be  open- 
ing up  for  very  large  pelletized  ore  carriers  by  vu-tue  of  the 
newly  consu-ucted  Poe  Lock  between  Lake  Michigan  and  Lake 
Superior  at  Sault  Ste  Mane.  Michigan  This  new  lock  would 
allow  the  passage  of  ore  boats  of  at  least  105  ft,  beam  and 
lengths  up  to  1005  ft  or  more  -  with  attendant  doubling  or  more 
ofdead  weight  capacities  Litton  settled  on  a  ship  1000  ft  LOA. 
beam  105  ft  and  cargo  capabilities  of  52.000  tons  The  largest 
laker  built  up  to  that  time  had  been  the  26.000  DWT  ARTHUR 
B  HOMER 

The  principal  unique  feature  of  the  facility  was  a  final 
assembly  jig  located  under  cover  at  the  head  of  the  building 
dock  in  which  the  17  identical  500-ton  midbody  units  could  be. 
in  series,  assembled  and  welded  together  in  such  a  manner  that 
the  hull  seams  were  welded  vertically  in  one  pass  by  the  AVA. 
electrogas  process  After  completion  of  all  welding,  each  unit 
was  then  rotated  90  degrees  by  hydraulic  jacks  and  joined  to  the 
previously  completed  unit  assembly 

The  ships'  bows  and  sterns  were  planned  for  construction  at 
Litton's  exisung  Pascagoula  yard,  sailing  under  their  own 
power  to  Ene.  where  they  were  to  be  joined 

The  manufacturing  concept  and  jig  design  were  the  work  of 
a  bona  fide  aircraft  manufactunng  genius,  the  late  Richard  A 
Myers,  who  could  and  did  respect  the  differences  in  the  nature 
of  the  product  between  ships  and  au-craft  The  facilities  plan- 
ning and  the  ship  design  were  done  concurrently  The 
Cleveland-based  naval  architects.  Marine  Consultants  and 
Designers,  did  the  latter  The  result  was  a  ship  design  which 
supported  the  facility's  intrinsic  capability  of  constructing  mid- 
bodies  for  15  man-hours  per  ton  [8) 

The  Bethlehem  Steel  Corporation  contracted  to  buy  the  first 
vessel  and  held  options  for  several  follow-on  ships  Unfor- 
tunately, due  to  inept  management  of  the  yard  itself  and  of  the 
"Litton  Great  Lakes"  operating  company,  of  which  the  yard  was 
a  component,  the  fust  vessel,  STEWART  J,  CORT.  was 
delivered  17  months  late  and  at  a  cost  exceeding  the  budget  by 
several  times  Litton  subsequently  built  for  its  own  account  the 
tug-barge  combination  PRESQUE  ISLE,  delivered  in  Decem- 
ber 1973.  but  then  closed  the  yard  down.  No  follow-on  ships 
were  built  for  Bethlehem  at  Ene,  although  even  today  the  CORT 
IS  considered  the  "Cadillac"  of  the  Great  Lakes  ore  fleet. 

The  boom  in  large  ore  boat  construction  which  Litton  had 
anticipated  finally  came  several  years  later  -  but  with  the  ships 
being  built  in  other  yards. 

Revamping  of  the  General  Dynamics/ 
Ouincy  Yard  for  LNG  Construction 

See  Concurrent  Planning  and  Engineering  of  the  Quincy  125.000 
Cubic  Meter  LNG  Carriers  [Circa  1970-19721,  page  24, 

Revamped  Electric  Boat  Submarine 
Construction  Facilities 

In  1973.  Electric  Boat  through  the  innovative  modernization  of 
its  Groton  facility  and  the  concurrent  establishment  of  a  modern 
submarine  hull  manufacturing  facility  in  the  abandoned  naval 
air  station  at  Quonset  Point,  Rhode  Island,  created  the 
equivalent  of  a  brand  new  shipyard  suitable  for  sunultaneously 
building  both  the  688  class  of  attack  submannes  and  the  much 
larger  TRIDENT  class  SSBNs  The  Quonset  Pomt  facQity 
automated  frame  and  hull  cylinder  manufacturmg  to  a  remarkable 
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degree  and  provided  for  preoutfitting  of  the  completed  hull 
cylinders  Special  attention  was  given  to  making  all  hull  attach- 
ments pnor  to  blasting  and  painting  -  always  a  basic  criterion 
for  efficient  ship  construction  and  particularly  important  with 
modern  alloy  steels  and  coalings  Preoutfitting  is  now  reported 
to  be  85  percent  complete  in  each  cylinder  or  module  before  it 
leaves  Quonset  Point  by  barge  for  Groton. 

The  Groton  revamping  created  a  covered-land,  level  assembly 
system,  a  hull  transfer  system  and  a  floodable  lift  dock  or  "pon- 
toon" for  fmal  outfittmg.  launching  and  retrieval  of  finished  ship 
hulls  It  is  of  mlerest  that  the  pontoon  system  was  developed  and 
installed  only  after  ADM  Rickover  had  vetoed  the  use  of  a 
Synchrohft  installation  which,  accordmg  to  the  facility's  designer, 
Richard  Salzer.  would  have  been  simpler  and  less  expensive. 
Salzer  and  Wood  have  given  a  comprehensive  description  of  the 
facihty  [9], 

Newport  News  Facilities  improvements 

In  1974.  Newport  News  augmented  its  existing  yard  with  large 
building  basins  wiih  a  view  toward  building  up  the  commercial 
segment  of  their  business  VLCCs  and  LNGs  were  assembled 
therein  More  recently  they  created  a  preoutfitting  shed  for 
submarine  hull  cylinders  and  a  land-level  assembly  system 
which  translates  the  completed  submarines  endwise  onto  a 
grounded  pontoon  for  launching 

Ship  Launching  and  Retrieval  Systems 

While  traditional  greased  launching  ways  have  continued  to  be 
used  effectively  for  the  construction  and  launching  (both  end 
and  side  launching)  of  small  ships  during  the  last  50  years, 
other,  more  cost  effective  systems  have  largely  supplanted  them 
in  the  planning  of  new  shipyards  and  the  modernization  of 
existing  yards  The  same  may  also  be  said  with  respect  to  the 
use  of  marine  railways  in  retrieving  vessels  for  underbody  work 
[10] 

For  larger  ships,  building  basins  such  as  were  used  in  two  WWII 
"emergency"  yards  {the  South  Portland  Shipbuilding  Corporation 
and  the  Kaiser/Richmond.  California,  yard)  have  become  the  norm 
Tliese  docks,  depending  on  their  depth,  can  be  used  for  both  new 
construction  aod  repair/overhaul,  Examples  of  such  multiple -use 
docks  go  back  for  at  least  two  centuries  On  the  Great  Lakes  such 
docks  have  been  used  for  the  construction  and  maintenance  of  the 
Great  Lakes  ore  boat  fleet  since  the  1880s  Other  earlier  examples 
in  the  US  are  located  in  the  naval  shipyards 

Post-WWH  examples  are  the  building  basins  buih  to  facihtate 
series  tanker  construction  at  the  Bethlehem  yard  in  Quincy,  Mas- 
sachusetts, in  the  1950s  and  the  docks  or  basins  built  at  both 
Sparrows  Point  and  Newport  News  in  the  1970s  in  anticipation  of 
a  US  VLCC  construction  program.  AJsostartmg  in  the  1950s  and 
1960s,  building  basins  became  integral  parts  of  progression  as- 
sembly yards  in  both  Europe  and  Asia 

At  the  low  end  of  the  range,  the  mobile  and  easily 
maneuvered,  self-propelled  "travellifi"  has  become  the  clearly 
superior  and  cost  effective  system  to  launch  and  retrieve  vessels 
of  up  to  150  ions  docking  weight. 

As  reported  by  Richard  Salzer.  between  150  and  24.000  tons 
docking  weight  and,  starting  in  the  mid-1950s,  the  proprietary 
SYNCHROLIFT.  invented  by  naval  architect,  Raymond  Pearlson. 
has  come  increasingly  into  use  [11]  The  first  installation  was  at 
the  MemlJ-Steven  shipyard  in  Miami  in  the  mid-1950s.  The  key 
element  of  his  invention  is  an  AC  synchronous  induction  motor 
which  operates  at  one  speed  regardless  of  the  load,  Thus  an  infinite 
number  of  synchronous  induction  motors  operating  from  the  same 


power  source  will  perform  exactly  as  if  they  were  mechanically 
coupled  This,  combined  with  the  concept  of  an  articulate  plat- 
form to  sunulaie  the  buoyant  forces  applied  to  the  ship's  hull  m 
the  water,  make  it  practical  to  apply  the  concept  to  larger  ships' 
hulls  without  introducing  point  loads  on  the  hull  While  the 
synchrohft  requires  the  construction  of  suitable  load-bearing 
piers  and  bulkheading.  the  system  has  obvious  cost,  reliabihty. 
operational,  and  maintenance  advantages  over  dry  docks  or 
gravmg  docks  for  both  new  construction  and  repair  work  in  die 
same  land-level  shipyard  and  with  a  minimal  intrusion  on  the 
waterfront  as  compared  with  multiple  shipways  or  building 
basins. 

A  synchrohft  of  22.000-ton  capacity  has  been  in  operation 
since  1985  in  the  Los  Angeles,  California,  yard  of  the  Todd 
Pacific  Shipyards  Corporation.  The  Vickers  yard  at  Barrow  in 
Furness,  England,  has  a  synchrohft  of  24.000  tons  capacity  as 
part  of  a  nuclear  submarine  facility  very  similar  to  the  modern- 
ized GD  yard  at  Groton.  Connecticut.  Synchrolifts  of  40.000- 
ton  capacity  (for  ships  up  to  120,000  DWT)  are  considered 
feasible. 

Roating  drydocks  continue  to  be  very  effective  in  repair  yards, 
and  when  used  in  conjunction  with  grounding  pads,  can  be  used 
as  the  launching  system  for  ships  of  any  tonnage  as  illustrated 
by  the  Electric  Boat  and  Newport  News  "lift  docks." 

Boston  Shipbuiiding  Corporation 

Concerned  by  the  shutdown  of  the  Boston  Naval  Shipyard  and  the 
loss  of  several  thousand  blue  collar  jobs  in  the  city,  the  First 
National  Bank  of  Boston  asked  this  writer,  in  197?,  if  I  would  look 
at  the  validity  of  the  shipyard  (includmg  both  the  Charlesiown  yard 
and  the  South  Boston  Annex  (circa  WWI),  which  included  several 
manufacturing  buildmgs.  a  1 1 50-foot  dock,  and  two  smaller  build- 
ing docks)  for  use  in  commercial  shipbuildmg  I  found  the  South 
Boston  yard  ideal  for  serial  construction  of  tankers  of  up  to  120.000 
DWT,  and  the  Charlesiown  yard's  machine  shop  nearly  idea]  for 
the  manufacture  of  slow-speed  diesels  J.  J.  Henry  and  others  in 
the  industry  confumed  my  findings.  I  was  then  asked  by  the  City 
of  Boston  if  I  would  form  a  company  to  build  ships  in  the  yard(s) 
This  I  agreed  to  do  on  the  condition  that  it  would  be  a  venture 
backed  by  a  broad  spectrum  of  the  Boston  business  and  financial 
community,  including  the  four  leading  banks.  This  was  done,  and 
$250,000  in  seed  money  was  provided  Market  analysis  by  Prof. 
Henry  Marcus  of  MTT  confirmed  that  we  should  shoot  to  exploit 
the  market  for  smaller  ships,  and  this  we  did.  We  obtained  a  license 
from  NASSCO  for  the  use  of  their  CORONADO  class  tanker 
design,  and  Al  Bates  converted  the  engine  room  plans  to  accom- 
modate a  Sulzer  slow-speed  diesel.  We  then  worked  out  a  joint 
venture  with  Sulzer  BrotherB  to  manufacture  a  Une  of  slow-speed 
diesels  in  the  Charlestown  yard,  with  Sulzer  to  exercise  technical 
control  thereof.  Sulzer  was  also  lo  contribute  to  the  working  capital 
of  the  yard  With  this  on  hand,  we  could  and  did  obtain  a  letter  of 
Intent  contract  from  three  shipowners  for  a  total  of  10  U.S. -flag. 
38.800  DWT  tankers.  In  the  meantime,  the  city  arranged  the 
purchase  of  the  two  yards  from  the  government  for  a  nominal  sum. 
and  we  negotiated  the  terms  of  a  long-term  lease  with  the  city.  With 
the  letter  contracts  for  ships  In  hand  and  the  assurances  that  the  city 
would  sign  the  lease,  we  were  able  to  obtain  contingent  commit- 
ments for  the  necessary  financing:  S26  million  for  new  facilities 
and  equipment,  as  worked  out  by  Jan  FursU  and  S7  million  for 
start-up  costs  Negotiations  were  well  underway  for  construction 
of  additional  ships,  including  i  series  of  100  bandy-  sized 
tankers  for  a  consortium  of  Norwegian  owners. 

As  1 974  progressed,  the  city  found  one  excuse  or  another  lo 
not  sign  the  lease  No  plausible  reason  was  given.  The  (not  so 
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Figure  7.    Bosion  Shipbuilding  Corporation.  South  Boston  Yard  (former  Boston  Naval  Shipyard  Annex) 
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secret)  secret  reason  was  tbat  General  D>naniics  bad  somehow 
induced  the  cii;  to  give  it  an  option  on  the  South  Bosion  yard 
so  It  could  be  used  on  leverage  to  force  the  LNG  sphere 
contractor.  Pittsburgb-Des  Moines,  to  relinquish  the  sphere 
manufacture  to  CD  B>  January  1975.  our  letter  contracts  had 
expired  CD  b\  then  bad  successfully  broken  its  contract  with 
Piltsburgh-Des  Moines  The  city  then  expressed  interest  jn 
signing  ibe  lease  However.  President  Ford  had  effected  bis 
pocket  veto  of  the  Cargo  Preference  Act  of  1974  With  that,  the 
prospect  of  a  bnghi  market  for  U  S  -built  VLCCs  vanished,  and 
with  It  (illogically)  the  prospects  of  reviving  our  venture  to 
build  smaller  tankers  As  a  byproduct,  it  foreclosed  the  prospect 
of  manufacturing  slow  -speed  dicsels  in  the  US,  and  of  course 
ibe  US  lost  another  extraordinarily  fine  shipbuilding  facility 
Perhaps  saddest  of  all.  the  prospect  of  putting  7.000  blacks  and 
South  Bosion  Irish  happily  to  work  in  the  shipyard,  instead  of 
warring  in  the  streets,  vanished 


Submarine  Design  and  Construction, 

1943-1993 

Introduction 

\VWn  submarine  construction  w-as  a  story  of  series  production 
In  the  years  1940-1945  (inclusive)  223  basically  similar  sub- 
mannes  were  delivered  from  the  two  lead  yards  -  Electric  Boat 
and  Portsmouth,  and  three  follow  yards.  Mare  Island, 
Manitowoc  and  Cramp  Lack  of  reliable  diesel  engines  in  sup- 
port of  projected  schedules  seriously  hampered  production, 
particularly  at  Cramp  -  the  last  yard  into  the  program  In  the 
five  years  following  VJ  day  the  war  time  production  was  quick- 
ly phased  out  of  both  lead  and  follow  yards  A  low-key  effort 
of  experimental  work  -  guppy  conversions  and  optimized 
\^'^^^l  designs  such  as  TRIGGER  TROUT  and  HARDER  -  was 


maintained  at  Portsmouth  and  to  some  extent  at  Electric  Boat, 
but  by  1950  the  work  force  at  the  Elecinc  Boat  Company  was 
down  10  less  than  700  in  the  yard.  100  in  design  and  five 
graduate  engineers  of  an)  kind  on  the  premises 

The  Revolutionary  Decade,  1950-1960 

In  1950  two  revolutionar>'  projects  were  initiated  which  were 
to  trigger  unprecedented  developments  in  submanne  design  and 
construction.  These  were  the  BuShips  nuclear  power  program 
and  the  ALBACORE  project,  which  incorporated  in  an  ex- 
perimental submanne  a  single  propeller  behind  a  teardrop  or 
"body  of  revolution"  bull  The  first  of  these  developments 
would  allow  Navy  planners  to  hypothesize  almost  infinite  un- 
derwater operations,  and  the  second  would  allow  previously 
undreamed-of  underwater  speeds  in  the  range  of  40-50  knots 
When  these  two  features  were  combined  in  the  EB-designed 
and  built  SKIPJACK,  delivered  in  1958.  it  was  hailed  as  the 
first  true  submersible 

In  1950  then-CAPT  Rickover  asked  Elecinc  Boat  to  under- 
take the  design  and  construction  of  two  land-based  power  plant 
prototypes,  one  incorporating  a  Westinghouse  pressurized 
water  reactor  (STR)  and  the  other  a  General  Electric  sodium 
cooled  reactor  (SIR)  Development  of  these  reactors  had  been 
previously  been  commenced  under  the  auspices  of  the  Atomic 
Energy  Commission,  the  Naval  Reactors  Branch  of  which  Rick- 
over headed  with  his  "second  hat"  on  Tbeu-  operauonal  tests 
and  evaluation  of  results  were  prerequisite  to  the  design  and 
construction  of  seagoing  vessels  NAUTILUS  and  SEAWOLF. 
which  were  almost  immediately  authonzed  and  followed  close- 
ly thereafter  Also  to  EB  fell  the  task  of  coordinating  with  the 
major  contractors  the  simultaneous  reactor  plant  development 
and  manufacturing  schedules  in  support  of  the  ship  construction 
schedules  [This  writer,  personally,  had  collateral  duty  to  teach 
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Rickovers  AEC  slaff.  Westmghouse.  and  GE  Ihe  basic  ele- 
ments of  planning  and  eneculmg  large  developmeni  projects  ] 

After  extensive  tank  testing,  the  Navy  earned  out  the  AL- 
BACORE  design  and  construction  at  the  Portsmouth  Naval 
Shipyard,  and  she  was  put  in  service  in  1953  The  results  of  this 
testing  were  used  in  the  design  of  SKIPJACK,  which  com- 
menced in  1955  The  ship  when  delivered  m  1958  was  hailed  as 
Ihe  world's  first  true  submersible 

Bui  that  was  not  all  In  late  December  1957.  in  answer  to  the 
perceived  Soviet  ICBM  threat,  a  Ihu-d  and,  perhaps,  even  more 
revolutionary  project  was  conceived  and  "launcbed"  under  the 
direction  of  the  Navy's  Special  Projects  Office  headed  by 
RAdm  "Red"  Raborn  It  was  assigned  the  government's  highest 
priority  -  BRICKBAT  The  concept  was  to  incorporate  into  a 
lengthened  SKIPJACK  class  hull  several  long-range  and  yet- 
lo-be-proven  solid-propellant  missiles  to  be  launched  under 
water  The  ship  was  to  be  navigated  underwater  with  an  inertial 
navigation  system  -  the  brain  storm  of  MIT's  Stark  Draper 
Electric  Boat  was  asked  on  December  30.  1957  to  undertake  the 
ship's  project  for  delivery  24  months  later  (It  was  -  to  the  day ! ) 
The  ship  was  to  be  capable  of  "firing  missiles  in  anger"  six 
months  later  (This  also  would  occur  to  the  day') 

As  comprehensive  as  the  1950  reactor  development  program 
was.  and  would  later  become,  it  was  dwarfed  by  the  size  and 
compression  of  the  development  schedules  for  the  development 
from  concept  to  hardware  of  the  as-yet  unproved  components 
of  the  total  POLARIS  system;  the  solid  propellant  missile,  the 
ships  inertial  navigation  system,  the  fat  control  system  and  the 
launching  and  handling  system,  as  well  as  the  submarine  itself 
The  latter  would  embrace  and  integrate  them  all  At  the  Decem- 
ber 30.  1957.  meeting  in  Washmgton  at  which  EB  agreed  to 
undertake  the  POLARIS  program.  RAdm  Raborn  delegated  to 
Electric  Boat,  and  specifically  to  the  writer,  the  responsibility 
for  setting  the  schedules  of  requirements  against  all  of  the 
government's  contractors  that  were  to  develop  and  furnish 
program-related  hardware  and  software.  The  manner  in  which 
this  responsibility  was  discharged  is  discussed  under  manage- 
ment systems 

Sandwiched  between  these  major  submarine  development 
projects  undertaken  and  completed  between  1950  and  1960 
were 

•  The  EB-designed  and  built  SKATE,  an  experimental 
prototype  which  was  also  the  first  of  a  class 

•  The  bulk  of  the  work  on  the  Portsmouth-designed  and 
built  THRESHER,  which  was  to  have  been  the  lead 
ship  for  more  than  60  attack  submarines  until  its  loss  on 
Sea  Trials  in  1960. 

•  TULLIBEE.  another  EB  experimental  prototype. 

The  basic  parameters  of  these  and  other  nuclear  prototypes, 
experimental  submarines,  and/or  "first  of  a  class"  submarines 
built  in  the  period  1950-1993  are  shown  in  Table  2  Examina- 
tion thereof  will  confirm  that  nearly  50  percent  of  the  entire 
period's  experimental  and  prototype  vessels  were  designed  and 
constructed  in  the  first  decade.  1950-1960,  and  all  but  one  of 
these  at  Electric  Boat. 

Specific  Engineering  Challenges,  19S0-1960 

Some  of  the  specific  development  engineering  and  construction 
challenges  which  were  met  at  EB  in  that  fu-st  decade  are  tabu- 
lated below: 

•  Mechanisms  and  control  systems  for  quadrupled  under- 
water speed 


•  Doubled  hydraulic  pressures  (all-new  components  had 
to  be  developed) 

•  HY80  steel  and  control  of  the  welding  process  to  avoid 
delayed  cracking 

•  All-w'elded  sea  water  systems 

•  Flexure  in  piping 

•  Sound  attenuation  and  shock  requirements 

•  Custom  versus  standard  pipe  hangers  to  meet  the  above 
three  requirements 

•  Order  of  magnitude  improvement  in  underwater  en- 
vironmental systems,  specifically  in  habitability  and  air 
conditioning  for  six-month  cruises  w/o  surfacing  [an  ex- 
ponential increase  in  requirements] 

•  Introduction  of  a  reactor  plant  into  a  submersible  (ex- 
ponential increase  in  requirements) 

•  Development  of  effective  radiation  shielding 

•  Steam  propulsion  plants  vs  diesel 

•  Growth  in  number  of  weapons  systems  and  almost  ex- 
ponential growth  in  their  size  and  complexity 

•  Exponential  growth  in  Quality  Assurance  measures 
required 

•  Engineering  and  qualification  of  sea  valves  and  connec- 
tions for  doubled  submergence 

•  Proliferation  of  design  arrangement  problems  because 
of  the  high  "packing  fractions "  in  all  compartments  of 
the  rapidly  evolving  modern  submarines 

The  manner  in  which  these  challenges  were  met  is  discussed 
in  the  sections  dealing  with  "Shipyard  Management  Systems  & 
Methods"  and  "Quality  Assurance." 

Changes  in  Basic  Submarine  Characteristics 

Table  2  shows  how  some  basic  characteristics  have  changed 
over  the  50-year  period  from  WWH  together  with  spantimes 
from  ship  authorization  to  delivery  and  of  man-hours  for  design 
and  construction  as  a  measure  of  real  cost  In  summary: 

Displacemenis  (submerged)  have  increased  from  2400  tons 
in  WWn  to  9011  for  the  SEA'WOLF  class  (1989)  and  18.000 
for  the  OHIO  ballistic  missile  class  (1974-1993) 

Shaft  Horse  Pavers  have  increased  from  5400  in  WWII  to 
15000  for  NAUTILUS  (1952).  30.000  on  two  shafts  for 
TRITON  (1956).  35.000  on  one  shaft  for  LOS  ANGELES 
(1970)  and  60.000  on  OHIO  (1974),  SEAWOLF  will  have 
approximately  45.000  HP  on  one  shaft 

Submergence  Depths  increased  from  400  feet  in  WWH  to 
700  feet  for  NAUTILUS,  an  attempted  1400  feet  for 
THRESHER  (1957)  and  its  final  achievement  on  the  ETHAN 
ALLEN  (1959)  and  STURGEON  (1967)  classes 

Submerged  Speeds  have  increased  from  8-9  knots  in  WWII 
to  over  40  knots  on  SKIPJACK,  greater  than  20  knots  on  OHIO 
and  up  around  40  knots  again  on  the  larger  attack  submarines 
LOS  ANGELES  and  SEAWOLF 

Ship  contained  systems,  including  weapons,  navigation,  fire 
control,  sonar,  ventilation  and  air  conditioning  (but  not  propul- 
sion plant  controls,  which  have  remained  manned  for  good 
reason)  have  increased  in  numbers,  complexity  and  sophistica- 
tion by  orders  of  magnitude 

Construction  man-hours  have  increased  from  1 .2  million  in 
WWn  to  6  million  for  NAUTILUS,  about  4  million  for 
THRESHER  and  GEORGE  WASHINGTON,  to  13  million  for 
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Table  3.     1950-1993.  Nuclear  propelled  combatant  submarines,  prototype  and  first  of  class. 
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Ihe  OHIO  (SSBN)  class,  and  a  projected  10  million  for  the 
SEAWOLF  attack  class 

Design  and  construction  span  times  which  got  as  low  as  29 
months  on  SSN  578.  SKATE  and  24  months  on  SSBN  598. 
GEORGE  WASHINGTON,  grew  to  72  months  on  SSN  688. 
LOS  ANGELES  and  84  months  on  SSBN  726.  OHIO  The  span 
time  will  be  at  least  80  months  for  SSN-21.  SEAWOLF 

A  substantial  part  of  the  order  of  magnitude  increase  in 
construction  man-hours  and  the  three-  to  four-fold  increase  in 
design  and  construction  lead  times  can  be  attributed  to  the 
increased  scope  of  the  work  which  came  with  changes  in  the 
Navy-specified  ship  charactenstics  and  parameters.  The 
balance  has  to  do  with  changes  in  the  Navy  ship  procurement 
organization,  which  have  not  always  been  for  the  better,  politi- 
cal pressures  exerted  on  the  Navy,  "politicking"  within  the 
Navy,  the  effect  within  the  construction  yards  of  overhaul  work 
and  retrofit  programs,  such  as  for  the  POSEIDON  missiles  in 
the  earlier  SSBNs.  and  relative  loss  of  control  within  and 
between  tile  submarine  design  and  construction  yards  themsel- 
ves and  with  the  Navy  The  above  factors  will  be  discussed 
further  in  the  section  on  "Shipyard  Management  Systems  & 
Methods  " 


Quality  Assurance 
Introduction 

The  term  "Quality  Assurance"  was  unknown  in  shipbuilding  at 
the  start  of  the  post-WWn  era  although  most  shipyard  organiza- 
tion charts  showed  an  "inspection"  or  "quality  control"  function 
somewhere  thereon  The  larger  yards  had  welding  engineers 
and  welding  procedures  which  had  to  be  followed  At 
Bethlehem's  Quincy  yard.  Paul  Ffield  introduced  an  early  ex- 
ample of  enlightened  "Quality  Assurance"  when  be  pioneered 
the  X-ray  of  steel  castings  to  spot  defects  before  they  were 
expensively  uncovered  in  the  machining  process  Commercial 
yards  had  owners'  representatives  and  regulatory  body  inspec- 
tors (ABS)  in  residence  In  fact,  the  predecessor  organization 
of  ABS.  the  American  Shipmasters'  Association,  had  been 
founded  in  1862  for  the  very  purpose  of  assuring  sufficient 
quality  in  ships'  hulls  and  other  component  parts,  particularly 
boilers,  so  that  losses  at  sea  of  ships,  theu-  cargo  and  ere  w  would 
be  minimized  ("Safety  at  Sea" )  On  Navy  work  Sup  Ship's  staffs 
included  uniformed  inspection  officers  and  supporting  inspec- 
tors Shipyard  inspections,  however,  tended  to  beof  the  finished 
product,  which  engendered  much  rework  In  the  plants  of  major 
marine  equipment  suppliers  there  were  resident  "Inspectors  of 
Naval  Material"  (INM)  with  their  famous  anchor  stamp  whose 
"in  process"  inspections  did  much  to  assure  quality  of  the 
components  supplied  to  shipyards  Where  naval  and  commer- 
cial products  such  as  gears  and  turbines  were  coming  down  the 
same  assembly  lines,  the  quality  of  both  benefited  from  the 
presence  of  the  INM  inspectors  On  the  material  side,  certifi- 
cates of  compliance  to  specification  were  required  for  the  more 
exotic  metals  and  alloys  used  in  shipbuilding  -  a  requirement 
often  honored  in  the  breach  thereof. 

This  state  of  affairs  dramatically  changed  in  naval  shipbuild- 
ing in  the  1950s  as  a  function  of  six  events: 

•  Commencement  of  the  Navy's  nuclear  power  program 
in  1950 

•  The  NAUTILUS  pipe  incident  in  1954 

•  The  introduction  of  HY  80  to  submarine  hull  construc- 
tion in  1955 


•  The  requirement  to  double  the  submergence  depth  of 
the  "THRESHER  class  submarine  in  1957  and  its  sub- 
sequent loss  in  1960 

•  The  appointment  of  Robert  MacNamara  as  Secretary  of 
Defense  in  January  1961  (He  served  through  February 
1968.) 

The  Advent  of  Nuclear  Power 

Reactor  plants  introduced  exotic  materials  and  exacting  con- 
trols over  their  identity  and  use  into  the  submarine  building 
yards  commencing  with  the  design  and  construction  by  Electric 
Boat  of  the  land-based  nuclear  power  plant  prototypes.  STR  and 
SIR.  in  1950 

ne  NAUTILUS  Pipe  Incident 

In  December  1954.  as  the  NAUTILUS  power  plant  was  being 
tested  with  shore  steam  preparatory  to  activating  the  reactor,  a 
small-diameter  feed  system  pipe  burst  on  hydrostatic  lest  The 
cause  w'as  easy  to  pinpoint  The  line  had  been  fabricated  with 
welded  instead  of  the  specified  seamless  tubing.  In  accordance 
with  long-prevailing  custom,  an  individual  tradesman  had  writ- 
ten bis  own  requisitions  for  and  withdrawn  the  tubing  from 
stores'  His  requisition  called  merely  for  ""steel  tubing"  and  he 
happened  to  get  welded  tubing  from  comingled  stock. 

Not  only  did  all  of  the  steam  piping  in  the  engine  room  have 
to  be  replaced,  but  it  had  to  be  replaced  with  material  that  had 
a  clear-cut  certified  pedigree  and  over  which  physical  control 
of  Its  identity  had  been  exercised  from  the  mill,  through  fabrica- 
tion and  installation  in  the  ship  The  ship  was  delayed  6  months 
at  a  multimillion-dollar  cost  to  Electric  Boat 

In  addition,  an  investigation  of  the  yards  nearly  S 1 0  million 
inventory  of  stock  materials  revealed  that  none  of  it  could  be 
certified  as  to  source  or  compliance  with  specifications  It  was 
scrapped  and  replaced  As  a  function  of  replacing  it.  major  steps 
were  taken  in  advancing  "quality  assurance"  in  the  particular 
area  of  "control  over  the  identity  of  materials"  These  were; 

•  Only  seamless  steel  pipe  allowed  m  the  yard  -  regardless 
of  end  use 

•  Inspection  of  all  incoming  matenals  on  receipt  and  their 
certificates  of  compliance  on  receipt 

•  Marking  of  the  material  specification  continuously 
thereon  before  it  went  to  stores  (segregated  in  the  case 
of  nuclear  materials) 

•  Rejection  of  any  materials  in  process  which  did  not 
have  these  identifying  markings  thereon 

•  Supporting  changes  in  the  yard's  storekeeping.  inven- 
tory management,  procurement  procedures  and  engi- 
neering procedures  to  guarantee  that  appropriate  and 
up-to-date  material  specifications  were  incorporated  in 
all  on  purchase  requisitions  Major  elements  of  these 
reforms  were: 

—  Standardization  of  material  specifications 

—  Introduction  of  an  eight-digit  nomenclature  system 
which  provided  the  basis  for  material  identification 
from  design  through  purchasing,  warehousing,  and 
distribution  to  final  usage 

•  Requirements  for  and  audit  of  Vendor  Quality  control 
procedures. 
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•  Tradesmen  were  no  longer  allowed  lo  prepare  store  req- 
uisitions, and  a  validation  check  was  made  of  each  req- 
uisition against  ihe  appropriate  plan  or  hill  of  material 

Many  of  these  reforms  were  later  incorporated  by  Ibe  Navy 
in  appropriate  MIL  specifications. 

State -of-ihe -art  qualit)  assurance  was  introduced  into  Electric 
Boat  by  a  team  from  the  Fort  Worth  Division  of  CONVAIR.  where 
It  was  being  applied  in  spades  to  fighter  aircraft  throughout  the 
engineering,  design,  manufacturing,  and  procurement  process  It 
w  as  a  cultural  shock,  if  ever  there  was  one  But  providenlly  for  the 
burgeonmg  nuclear  submarine  program  at  Electric  Boat  and  else- 
where, it  came  at  an  early  stage  of  Electnc  Boat's  postwar  renais- 
sance The  lessons  were  engraved  m  the  souls  of  every  Electric 
Boat  team  member,  including  that  of  the  writer 

Ehmmanon  of  Auwmated  Controls  on  NAUTILUS 
Another  highly  significant  event  took  place  just  before  reactor 
steam  was  scheduled  to  be  introduced  into  the  engine  room 
Rickover  called  up  and  ordered  that  the  "automated"  propulsion 
controls  be  removed  They  were  He  was  rightly  concerned  that  a 
malfuncuon  m  the  automated  controls  that  he  himself  had  specified 
could  place  the  nuclear  propulsion  program  in  jeopardy  Navy 
nuclear  planLs  continue  to  be  manually  controlled  by  carefully 
selected  officers  trained  in  nuclear  engmeenng  lo  this  day  -  thaiik 
God 

The  Advent  of  HY80  Steel 

When  HY80  was  specified  for  the  hull  of  SKIPJACK  in  1955. 
these  hard-earned  QA  lessons  paid  off  HY80  was  not  only 
subject  to  lamination,  but  also  required  very  careful  preheating 
before  welding  to  forestall  delayed  cracking  from  within  the 
heat-affected  zone,  and  its  subsequent  propagation  Extensive 
X-rays  and  auditable  records  thereof  were  required  Electric 
Boat  had  learned  earlier  that  ultrasonic  testing  would  reveal 
hidden  defects  in  brazed  pipe  joints  It  was  tned  on  the  plates 
as  follows 

Electric  Boat  did  ultrasonic  testing  of  all  HY80  plate  by  per- 
forming ultrasonic  testing  on  the  four  sidesof  a  12-inch  square  and 
then  one  diagonal  Navy  specs  required  only  a  spot  on  each  comer 
We  found  many  laminations  that  would  have  been  missed  had  the 
Navy  method  been  used 

As  I  remember,  the  first  use  of  it  for  welds  was  in  the  reactor 
compartment  where  hull  insulation  would  make  inspection  of  the 
welds  impossible  after  the  insulation  was  installed  Cracking  was 
found  that  again  did  not  show  up  on  X-ray  examination  Ultrasonic 
testing  examination  of  plates  and  welds  for  defects  became  stand- 
ard practice  at  Electnc  Boat,  both  prior  to  and  after  X-ray,  as 
appropriate 

Navy  officials,  informed  of  our  findings  and  recommendation 
that  ultrasonic  testing  be  included  in  the  MIL  specs,  opted  not  to 
do  so  because  they  wanted  permanent  records  of  X-rays  It  proved 
costly  lo  them  in  delays  and  overruns  because  of  extensive  repairs 
required  in  the  HY80  bulls  of  submarines  built  in  other  yards  - 
where  X-rays  alone  were  made  and  extensive  hull  cracking  later 
developed 

Formalizing  of  Modern  Quality  Assurance 

In  1962  Electric  Boat  established  the  prototype  for  the  Quality 
Assurance  Program  that  is  required  of  every  yard  engaged  in 
building  naval  combatant  ships  today  The  organization  was 
headed  by  Oscar  Goode  and  Jack  DalJanger  and  was  based  on 
Electnc  Boat's  hard-won  experience  Their  paper  on  the  subject 


presented  to  the  ASNE  in  Washington  on  May  1.  1964.  outlined 
these  Electric  Boat  principles  and  practices  which  even  today. 
27  years  later,  would  meet  the  industry  standard  for  a  state-of- 
the-art  Quality  Assurance  program  [12] 

Subsafe 

It  took  the  tragic  loss  of  THRESHER  in  Apnl  1963  to  finally  shock 
the  Navy  into  the  recognition  that  all  was  not  well  in  the  Quality 
Assurance  area  of  submarme  design  and  development  not  only  at 
the  Design  branch  and  Type  desk  in  Washington,  but  particularly 
ui  the  design  process  at  the  Portsmouth  Naval  Shipyard  As  I  had 
discovered  ui  WWn  in  the  course  of  trying  to  build  follow 
submarines  to  Portsmouth  plans,  Portsmouth's  engineeruig  con- 
trols were  seriously  deficient  in  allowing  alterations  to  be  made  in 
shops  and  on  the  ways,  often  with  only  verbal  authorization  and 
worse,  without  recording  the  changes  on  the  plans  This  did  not 
necessarily  affect  the  quahty  of  the  WWTI  submarines  "as  built"  at 
Portsmouth,  but  it  created  significant  problems  for  Cramp  as  a 
follow  yard,  ie  ,  disruption  and  delay! 

The  THRESHER,  authorized  in  1957  almost  concurrently 
with  the  GEORGE  WASHINGTON,  and  also  targeted  for  ex- 
pedited delivery,  was  allowed  to  proceed  on  the  basis  of  a 
doubled  submergence  depth  despite  Electric  Boat's  having 
stopped  u  with  respect  to  GEORGE  WASHINGTON  when  we 
pointed  out  that  a  multiyear  development  and  testing  of  sea 
valves  and  connections  for  the  increased  pressure  would  be  an 
absolute  prerequisite  for  safe  operations  at  1400'  submergence, 
and  that  this  would  preclude  delivery  of  the  GEORGE 
WASHINGTON  in  December  1969  as  desu-ed. 

Electric  Boat  had  in  the  meantime  found,  as  a  follow  yard  to 
Portsmouth  on  the  THRESHER-class  program,  that  the 
Portsmouth  plans  were  so  deficient  from  a  producibility  aspect, 
including  specifications  for  material  to  be  used,  that  we 
unilaterally  decided  to  rework  them  completely  before  releasing 
them  to  the  yard. 

Subsequent  to  the  THRESHER  loss,  Electnc  Boat  was  official- 
ly authorized  lo  complete  the  reworkmg  of  the  THRESHER  plans 
to  SUBSAFE  standards,  first  for  use  in  fmishing  the  nine  ships  of 
the  THRESHER/  permit  class  that  were  already  started  -  but  with 
depth -restricted  operations,  then  a  furiher  effort  to  improve  the 
Portsmouth  design  including  its  lengthening  for  3  ships  of  the 
PERMIT  class,  then  a  complete  redesign  mcludmg  even  more 
added  length  -  resullmg  in  the  STURGEON  class  of  27  sub- 
mannes.  and  fmally  with  the  ARCHERFISH  class  of  9  ships  in 
which  even  more  length  was  added. 

The  SUBSAFE  program  bad  the  stated  objective  of  recer- 
tifying all  of  the  Navy's  submannes  to  operate  at  theu-  test 
depths  The  remedial  measures,  which  included  many  initiated 
earlier  at  Electric  Boat,  were  subsequently  incorporated  into 
specifications 

MacNamara  Influence  on  Quality  Assurance 

It  is  an  ill  wind  indeed  that  blows  no  good  and  this  must  also 
be  admitted  to  be  the  case  with  respect  to  MacNamara  and  bis 
effect  on  naval  ship  design  and  construction  His  largely  "suc- 
cessful"' dismantling  of  BuShip's  command  over  the  prelimi- 
nary and  contract  design  process,  and  thus  basic  control  over 
the  scope  of  that  which  they  contracted  out  for  construction, 
was  disastrous,  and  the  Navy  has  never  recovered  from  that 
ill-conceived  blow  The  "Total  Package  Procurement"  concept 
was  also  a  costly  disaster.  But  his  forcing  the  adoption  in  naval 
shipbuilding  of  Quality  Assurance  Specifications  -  MIL Q  9858 
A  and  MIL  I  45208  A  -  derived  from  aircraft  industry  practice 
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was  to  prove  a  saving  grace  when  ihe  application  of  these 
specifications  was  made  obligatory  as  pan  of  contract  terms  and 
conditions. 

The  Ingalls  Quality  Assurance  Turnaround 

When  I  went  to  Ingalls  in  1967  to  -turn  it  around"  and.  among 
other  things,  restore  it  to  the  Navy's  Qualified  Products  List  as 
a  prerequisite  to  further  bidding  on  naval  work.  I  found  that 
Ingalls  had  engaged  a  retired  Navy  captain  to  resist  and  chal- 
lenge every  aspect  of  these  specifications,  perhaps  with  dollar 
claims  in  mind  He  was  doing  it  with  gusto'  On  reading  the 
above-referenced  QA  MIL  Specs,  I  found  them  to  contain  the 
very  essence  of  quality  assurance  practices  which  we  at  Electric 
Boat  bad  adopted  under  stress  following  the  NAUTILUS  pipe 
incident,  and  which  in  the  decade  that  followed  contributed  so 
importantly  to  Electric  Boat's  record  for  quality  ships  designed, 
built  and  delivered  to  tight  schedules  on  time  Therefore  on 
becoming  the  Ingalls  general  manager  in  1967, 1  simply  turned 
QA  policy  at  Ingalls  by  1 80  degrees  Under  the  leadership  of  a 
brilliant  former  Navy  constructor,  retired  RAdm  Floyd  Schultz, 
Ingalls  prepared,  and  put  into  practice  practically  overnight,  a 
Quality  Assurance  Manual,  and  procedures.  We  then  applied 
them  across  the  board  in  completing  a  large  backlog  of  naval 
and  commercial  ships  which  cluttered  the  yard  This  was  of 
equal  unportance  to  gaining  schedule  discipline  throughout  the 
yard  and  resulted  in  the  first  two  vessels,  a  submarine  and  LSD, 
presented  for  acceptance  to  ADM  John  Buckeley,  the  Navy's 
new  President  of  the  Board  of  Inspection  and  Survey,  being 
accepted  when  they  were  first  presented  therefor  -  both  on  the 
same  day'  He  had  previously  turned  down  all  ships  presented 
by  every  other  yard  building  naval  ships,  including  the  JOHN 
F  KENNEDY  at  Newport  News  Ingalls  soon  returned  to  the 
Navy's  qualified  products  list! 

ADM  Buckeley's  contribution  to  shipbuilding  quality  and 
operational  readiness  and  his  combat  exploits  have  been  docu- 
mented elsewhere,  I  cite  it  here  as  an  example  of  what  consistent 
inspired  leadership  by  a  true  leader  can  do  in  achieving  a  goal 
-  in  this  case  the  quality  of  ships  delivered  to  the  Navy  He  was 
to  be  in  command  of  the  Naval  Board  of  Inspection  and  Survey 
(INSURV)  for  a  total  of  2 1  years,  many  of  them  after  mandatory 
retu-ement  age'  He  fu-st  had  to  select,  indoctrinate,  and  inspire 
a  new  staff  to  judge  the  product  objectively  and  to  established 
standards  Where  adequate  standards  did  not  exist,  he  saw  that 
those  responsible  created  them  He  made  it  a  point  to  know  the 
men  responsible  in  each  yard  for  the  design  and  construction  of 
the  ships  presented  to  his  organization.  His  cntiques  were 
formal,  invoked  the  proud  traditions  of  the  Navy  and  naval 
shipbuilders,  and  were  salty  and  laced  with  subtle  humor  When 
be  turned  down  a  ship,  he  identified  specifics  Where  praise  was 
in  order,  he  specifically  identified  those  responsible  by  name 
On  successive  ships  of  the  same  class,  he  identified  the  im- 
provements made  in  reducing  "UNSATS  "  As  a  shipyard 
manager  I  could  measure  the  beneficial  effect  that  his  succes- 
sive critiques  had  on  the  yard  supervisors  responsible  Men  love 
to  be  recognized  whether  praised  or  constructively  cnticized 
He  did  the  same  in  his  periodic  inspections  of  ships  in  commis- 
sion Adroitly  avoiding  reorganization  plans  that  would  have 
■defanged  "  INSERV,  he  laid  the  basis  for  much  of  what  was  to 
be  systematically  developed  over  the  years  to  keep  the  fleet  in 
ever  unproved  state  of  readiness  We  shipbuilders  were  lucky 
indeed  to  win  the  appreciative  friendship  of  a  man  like  that  The 
US  defense  posture  was  also  a  clear  winner! 


Concurrent  Planning  and  Engineering  of 
the  Quincy  125,000  Cubic  Meter  LNG 
Carriers  [Circa  1970-1972] 
Background 

In  the  spring  of  1970.  at  a  shipbuilders'  council  meeting  in 
Newport  News,  Virginia,  RAdm  Nathan  Sonenshein  advised 
the  shipyard  chief  executives  assembled  there  that  henceforth 
all  naval  auxiliary  vessels  would  be  built  in  series  in  large  lots 
at  no  more  than  three  yards-as  opposed  to  dividing  them  into 
smaller  lots  to  be  bid  on  by  a  larger  number  of  yards.  The 
General  Dynamics  Quincy  Yard  and  the  Bethlehem  Sparrows 
Point  Yards  were  among  those  given  their  pink  slips,  so  to 
speak  The  naval  combat  shipbuilding  program  had  already 
been  concentrated  in  fewer  yards  as  a  function  of  "Total  Pack- 
age Procurement " 

If  the  General  Dynamics/Quincy  yard  was  to  remain  in 
business,  we  had  to  develop  our  own  opportunities.  We  at  the 
yard  thought  we  could  Col  Crown,  the  controlling  General 
Dynamics  stockholder,  and  President  David  Lewis  were  less 
sure  Nevertheless,  I  established  several  criteria  for  a  suitable 
product. 

•  It  had  to  be  proprietary 

•  It  had  to  serve  an  as  yet  unexploited  market  and  be  one 
that  we  could  corner  if  we  worked  at  it 

•  It  had  to  have  a  high  level  of  technical  sophistication 
that  would,  if  possible,  take  advantage  of  General 
Dynamics  knowledge  in  its  aerospace  divisions 

•  It  had  to  be  capable  of  development  on  a  fast-paced 
time  schedule 

An  in-depth  investigation  developed  the  probability  that  the 
world  market  for  LNG  carriers  was  about  to  expand  substantial- 
ly LNG  ships  met  the  first  three  of  the  above  criteria  perfectly, 
but  the  tight  timing  meant  we  could  not  start  from  scratch  in  the 
development  of  our  own  containment  system 

We  selected  the  proprietary  Kvaerner-Moss  spherical  tank 
system  after  exhaustive  study  of  all  alternative  concepts,  most 
particularly  with  respect  to  the  ultimate  safe  containment  of  the 
cargo  in  every  conceivable  disaster  scenario,  for  we  were  deal- 
ing with  one  of  the  world's  most  hazardous  cargos  in  the  event 
It  was  Ignited  The  provisions  for  double  bulls  and  spherical 
containment  offered  the  best  probability  of  avoiding  disaster  in 
the  event  of  collisions  and  groundings 

Further,  Kvaerner-Moss  already  had  a  research,  develop- 
ment, and  ship  design  project  underway  for  a  77,000  cubic 
meter  ship  employing  nickel  steel  tanks  We  obtamed  an  ex- 
clusive worldwide  bcense  to  market  the  sphencal  tank  ships  in 
capacities  of  120.000  cubic  meters  and  above,  and.  somewhat 
surprismgly.  convmced  the  corporate  office  of  General  Dynamics 
to  fund  the  development. 

"The  Skunk  Works" 

Taking  a  leaf  out  of  au-craft  design  practice,  we  immediately 
established  a  "skunk  works."  a  dedicated  area  wherein  all  of  the 
ship  planning,  scheduling,  facilities  engineering,  ship  engineer- 
ing and  design,  production  engineenng.  facilities  planning, 
tooling,  and  quality  assurance  engineering  was  done  "concur- 
rently "  The  essentials  of  concurrent  engineering  had.  of  course, 
been  applied  from  the  early  1950s  onward  to  submarine  design 
at  Electric  Boat  "Concurrent  Engineering  Total  Quality 
Management  in  Design."  [13]  is  an  excellent  recent  paper  on 
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Figure  8.    Principal  characiensncs  of  the  120.000  m-  Quincy  LNG  earner  ship  as  conceived  in  }970 


LcDgih  overall 924*-0 

Length  on  36-foot  draft  walerlioe  885"-0" 

Beam  141-6 

Depth 82'-0' 

Draft 36'-0' 

Displacement 91.200  LT 


Deadweight 61.100  LT 

Cargo  tank  volume  <&  -265^ 121  800  m' 

LNG  capacity  (s  99  5*^  and  -265=F  ....  120,000  m' 

Shaft  horsepower    40.000 

Maximum  speed   20  kt. 

Loading  or  unloading  time 12  hrs. 


ibe  subject  The  Quincy  effon  was  originally  beaded  by  Richard 

A  Myers,  who  reported  directly  to  me  He  once  again  came  up 
with  a  bnlliant  and  comprehensive  manufacturing  plan  ubjch 
advanced  the  stale  of  the  an  for  the  ship  and  created  the  world 
industry  state  of  the  art  for  designing  and  manufactunng  the  LNG 
containment  spheres  {"120.000  m3  LNG  Ship  Manufactunng 
Plan."  1971 )  Tbemanufacrunng  plan  [14]  was  the  iniegraiion  and 
control  document  for  aU  aspects  of  the  plannmg  and  engmeermg 
II  was  updated  and  reissued  penodicajly  When  Myers  left  the 
project  ai  the  end  of  1970.  I  was  able  lo  induce  Taylor  Medalist 
Douglas  C  MacMiUan  to  come  out  of  retirement  As  my  deput> 
he  exercised  overall  lecbmcal  control  Other  SNAME  members 
who  were  major  factors  in  the  projects  success  were  Jack  Dal- 
hnger.  Director  of  Engmeermg,  AJanDonkin.  Naval  Architect  and 
later  Project  Director  (ship  design  and  producibility).  Robert  C 
Eddy.  quabt>  assurance  (development  and  qualificauon  of  fully 
automated  procedures  for  weldmg  and  inspection  of  the  aluminum 
spheres).  Rolf  Glasfeld.  head  of  sphere  design  (the  first  design 
usmg  finite  element  analysis  of  a  large  structure  m  this  country'  It 
was  also  used  to  advantage  in  design  of  the  ship's  hull ).  and  John 
Randall.  Director  of  Planning 

One  of  the  first  prelurunar>'  design  tasks  was  to  decide  the 
number  and  size  of  the  spherical  LNG  coniainmeni  tanks  We 
decided  on  five  tanks  of  24,000  cubic  meters  (later  changed  lo 
25,000  CM)  With  that  settled,  the  matter  of  the  tank  material  was 
addressed  The  nickel  steel  bemg  used  for  containment  m  the 
smaller  Norwegian  vessels  was  unavailable  m  the  U.S  due  to  an 
acute  nickel  shortage  Casting  about  for  available  alternatives,  we 
consulted  our  corporate  cousms.  the  Convair  Division  of  General 
D>'namics,  who  at  the  time  were  building  Atlas  rockets  in  San 
Diego  They  recommended  5083  aluminum,  a  truly  wonderful 
material  {I  love  it!)  whose  ductibihty  increases  as  the  temperature 
decreases  to  the  -273*'F  of  Uquefied  natural  gas  It  was  also  easily 
hot  worked  (to  taper  the  plating),  weldable  and  X-rayable  by 
automatic  means  Before  commitimg  our  ship  design  to  it  and  the 
safei>  of  the  cargo  -  we  designed  and  then  made  and  tested  ever> 
joint  exact!)  as  it  would  be  made  m  the  finished  spheres,  mcludmg 
the  ail-imponant  equatonal  "nng"  -  where  the  aluminum  sphere 


would  be  joined  to  its  supporting  cylindrical  bulkhead  usmg  the 
equipment  we  would  use  m  production  In  this  case,  and  after 
having  created  a  defect  of  the  "rmg  "  therein,  we  tested  it  m 
Alcoa's  cryogenic  test  facility  with  cyclical  application  of  stres- 
ses simulatmg  the  forces  that  would  be  seen  bj  it  in  "wmier  - 
North  Adantic  "  This  was  under  the  "leak  before  fadure  theor>'." 
After  "30  years"  of  such  cyclmg.  the  crack  did  not  propagate. 
so  we  increased  the  stresses  lo  approximate  the  loads  that  would 
be  experienced  in  hurricane-created  seas  Eureka'  The  crack  did 
start  to  propagate  after  30  years  of  cyclmg  but  at  such  a  rate  that 
It  would  not  requu^e  repair  for  another  30  years'  We  could  and 
did  then  proceed  with  the  design  and  worldwide  markeimg 
process  with  a  high  degree  of  confidence  Smce  the  sphere 
design  represented  the  fu-st  appbcation  of  "tmite  element 
analysis"  in  US  shipbuildmg.  part  of  our  engineermg  effort  was 
devoted  to  educatmg  the  regulatory  bodies  ABS  and  the  US,  Coast 
Guard  in  the  theory  and  techniques  involved  and  exposing  them  to 
the  results  of  Norske  Veritas  experiments  as  well  as  our  own. 


Figure  9.    Self-aligning  method  of  assembling  stiffened 
panels  imo  unit  assemblies  (bottom  and  side  shells) 
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Figure  10.    Structural  details 
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The  revamped  shipyard  layout,  work  flow,  and  equipment, 
including  what  at  the  tmie  was  considered  the  most  advanced 
panel  line  in  the  world,  were  tailored  to  process  flow  sheets 
embracing  each  operation  in  the  manufacture  and  assembly  of 
the  structured  components  of  a  double-hulled  ship  with  spheri- 
cal containment  of  the  LNG.  Major  design  emphasis  was  placed 
on  standardization  of  parts  and  plate  sizes,  maximum  use  of 
automatic  and  semi-automatic  welding,  the  use  of  state-of-the- 
art  tooling  and  equipment,  and  the  inclusion  of  quality  as- 
surance provisions  in  the  plans,  process  procedures  and 
procurement  specifications  A  particularly  notable  hull  con- 
struction design  advance  can  be  seen  by  study  of  Figure  10 
Standard  plates  were  used  throughout  the  structure,  including 
the  shapes'  The  steel  mill's  "bane."  "plan  &  mark '  material. 
was  completely  elimmaied.  with  important  economics  in  cost 
and  procurement  lead  tune 

As  a  result  of  this  all-out  effort,  the  budgeted  or  "standard" 
costs  for  the  ship's  hull  as  a  whole  equated  to  less  than  20 
man-hours/ton  -  less  than  half  the  cost  of  single-hull  tanker 
steel  work  for  similarly  sized  ships 

The  bow.  stern,  and  deck  house  modules  were  to  be  as- 
sembled in  existing  building  basins  The  midbody  unit  as- 
semblies were  to  be  incorporated  into  modules  at  the  head  of 
existing  ways  and  then  "launched"  down  on  the  grease  and 
joined  to  make  the  completed  midbodies  The  midbodies.  in 
turn,  would  be  launched  into  the  wet  basin  and  joined  to  the 
bow  and  stern  modules  in  the  building  basins 

The  five  25.000  cubic  meter  LNG  containment  spheres  of 
8083  aluminum  -  the  "scantlings"  for  which  were  developed  by 
finite  element  analysis  -  were  so  engineered  that  all  welds  could 
be  made  automatically  as  well  as  iheir  radiography  All-welded 
joints  were  made  up  and  tested  in  the  laboratory  using  the  same 
equipment  which  was  planned  for  use  in  production  before 
finalizing  joint  designs  and  toolmg  details  and  vice  versa,  The 
spheres  were  to  be  fabricated  and  assembled  in  the  Quincy 
yard's  former  turret  shop,  the  completed  spheres  being  loaded 
aboard  ship  by  bridge  cranes  which  spanned  a  wet  basin  ad- 
jacent to  the  shop  and  the  planned  final  assembly  station  for 
spheres  at  the  head  of  the  ways. 

This  was  the  plan,  at  least,  until  General  Dynamics  President 
David  Lewis,  insisting  that  there  had  to  be  a  spread  of  "potential 
liability."  and.  despite  my  strenuous  objections,  ordered  the 
spheres  to  be  subcontracted.  This  was  an  expensive  decision  lo 
implement  and  even  more  expensive  for  General  Dynamics  lo 
subsequently  reverse. 

The  original  manufacturing  plan  would  have  entailed  a  total 
incremental  investment  in  facilities  of  S8  million,  fully  amor- 
tized over  the  first  8  ships  constructed,  General  Dynamics,  after 
It  bad  reversed  its  subcontract  decision,  bought  up  the  sphere 
subcontractor's  plant  in  South  Carolina  and  ended  up  investing 
about  S200  million  in  foreign-designed  and  built  sphere 
manufacturing  equipment  and  tooling  for  the  sphere  plant,  a 
iransponaiion  barge,  a  "Goliath"  crane  for  installing  the 
spheres,  and  substituuon  of  building  basins  for  the  construction  of 
midbodies  in  beu  of  perfectly  usable  and  efficient  inclined  ways. 
Of  the  S200  million,  it  is  probable  that  at  least  10  percent  of  it  ended 
up  m  the  form  of  kickbacks  made  to  the  General  Dynamics  general 
manager  who  engineered  these  entirely  frivolous  expenditures- 

Despite  these  and  other  unnecessary  increases  m  the  cost  basis 
for  the  ships,  they  were  when  finally  built,  and  they  continue  to  be. 
regarded  as  the  most  cost  effective  and  reliable  LNG  carriers  in  the 
world,  they  were  also  the  most  profitable  contract  General 
Dynamics  ever  had.  if  the  word  of  David  Lewis  can  be  taken  as  the 
truth  in  this  instance. 


One  of  the  basic  planning  functions  was  brought  into  the 
skunk  works  at  some  risk,  for  it  departed  from  the  previous  best 
practice  at  leading  US  shipyards  such  as  Newport  News  and 
Electric  Boat  This  was  to  bring  the  detail  shop  (process)  plan- 
ning -  a  basic  prerogative  of  the  shops  doing  the  work  -  into 
partnership  and  concurrence  with  the  design  effort 

This  concurrence  had  been  attempted  ai  the  Hog  Island 
shipyard  in  WWl  when  the  four  basic  and  sacred  elements  of 
scientific  planning.  "What,  when,  where  and  how."  had  all  been 
attempted  centrally  It  had  also  been  attempted  by  the  naval 
yards  and  at  Cramp  early  in  WWII  In  the  latter  case.  I  had  been 
instrumental  m  putting  ihehow  back  in  the  shops  -  as  described 
elsewhere  But  at  Quincy  by  1970.  the  decentralized  process 
planning  effort  had  gone  importantly  awry  as  the  capability  of 
middle  management  and  its  supporting  infrastructure  atrophied 
and  lost  its  focus,  first  under  Bethlehem  as  they  lost  interest  in 
shipbuilding  at  corporate  level,  and  then  under  less  than 
qualified  top  management  installed  by  General  Dynamics 

I  reasoned  that  if  the  "how  "  could  be  cast  in  concrete  at  the 
preliminary  design  stage  along  with  the  what,  where  and  when. 
a  major  potential  impediment  to  success  of  the  project  -  the 
faulty  middle  management  -  could  be  bypassed.  Thus  the  shop 
planners  were  brought  into  the  "skunk  works,"  Every  single 
operation  in  manufacture  of  the  ship's  hulls  and  sphere  was 
identified  on  process  flow  sheets  and  planned  m  detail  using 
out-and-out  production -line  planning  techniques  The  LNG  bull 
and  spherical  containment  design  achieved  the  goal  we  bad  set 
for  simplicity,  producibility.  standardization,  and  built-in 
quality  to  a  remarkable  degree 

This  also  applied  to  other  aspects  of  the  ship  design  and 
specifications  for  purchased  or  subcontracted  components,  and 
It  happened  in  large  part  before  regulatory  body  and  customer 
approvals  were  obtained  on  the  plans  and  specifications- 

A  contract  with  Bunnah  Oil  for  the  ships  had  been  signed  in 
September  1972.  and  as  of  the  end  of  December  the  "concurrent 
engineenng"  of  the  ship  was  a  "fait  accompli  '  The  engineering 
contract  plans  specifications,  and  purchase  and  subcontract 
specifications  purchase  requisitions  had  been  completed.  All 
owner  and  regulatory  body  approvals  had  been  obtained.  Bids 
on  all  components,  subcontracts,  materials  and  other  equipment 
had  been  obtained  and  evaluated  Some  subcontracts  and  pur- 
chase orders  for  long  lead  items  had  been  placed  Production 
processes,  tooling  and  new  manufacturing  equipment  had  been 
finalized  and  was  on  order  or  on  hand  The  new  panel  line  was 
installed  and  being  tested.  Purchase  specification  bids  had  been 
obtained,  and  orders  for  all  materials  and  subcontracts  were 
ready  to  place  except  for  sphere  insulation  which,  being  highly 
developmental,  required  further  engineering  analysis.  It  was 
Veliotis'  alleged  kickback  provision  on  this  contract  which  was 
to  eventually  force  his  retreat  to  Greece  as  a  fugitive  from  U.S. 
justice. 

Managemont-lmposed  Insults  to  and  Other 
Tests  of  Product  Integrity 

While  the  intrinsic  integrity  and  quality  of  the  Quincy  LNG 
ships  has  been  well  proven  in  subsequent  years,  the  built-in 
Quality  stemming  from  the  concurrent  engineering  effort  also 
proved  almost  completely  resistant  to  top  management-im- 
posed "insults"  thereto 

The  first  of  the  management-imposed  "insults"  to  the  ships' 
integnty  began  on  January  3.  1973,  the  very  day  that  Veliotis 
took  office  as  general  manager  he  completely  eliminated  the 
Quincy  QA  function  and  its  budget  for  those  ships  of  more  than 
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SI  million  Fired  on  that  day  was  the  force  of  twenty  welding 
engineers  which  were  to  have  moved  en  masse  into  the  sphere 
suhconlractors  plant.  Destroyed  -  as  has  lately  been  revealed  - 
were  the  procedures  for  manufacturing  them  which  had  been 
painstakingly  developed  on  the  basis  of  the  production- 
engineered  and  laboratory-prepared  welded  joints  over  the  prior 
two  years  under  Bob  Eddy  Also  destroyed  were  the  process 
flow  sheets  for  hull  manufacture!  The  plans  survived,  however, 
and  later,  after  years  of  machinations  and  delays  with  respect  to 
sphere  construction,  when  the  ships  were  delivered  and  put  in 
operation,  the  inliinsic  elegance  and  integrity  of  the  LNG  con- 
tainment system  and  sphere  design  was  finally  demonstrated 
On  the  rest  of  the  ship,  the  quality  had  also  been  assured  by  the 
concunent  engineering  process! 

There  is  always  an  exception  that  proves  the  rule.  This  had 
to  do  with  the  tail  shafts  for  the  Quincy  LNG  ships.  The  day 
that  Veliotis  cancelled  out  all  QA  measures,  the  final  purchase 
specification  therefor  was  moving  across  the  desk  of  Veliotis' 
hand-picked  •chief  engineer,"  who  scratched  out  the  require- 
ment for  ultrasonic  testing  A  defect  in  one  of  the  shaft  forgings. 
identified  by  the  manufacturer,  but  unreported  to  General 
Dynamics  absent  any  requirement  therefor,  subsequently  failed 
at  sea  Substantial  losses  were  incuned  by  the  ship  owner, 
Burmah  General  Dynamics'  resistance  to  settlement  of  the 
resultant  Burmah  claim  collapsed  when  it  was  clearly  estab- 
lished that  General  Dynamics'  practice  prior  to  Veliotis  even  on 
commercial  ships  had  been  to  require  ultrasonic  testing  on  shaft 
forgings,  and  the  last  minute  'deletion"  of  the  ultrasonic  test 
requirement  was  uncovered  by  the  legal  process  of  discovery 

The  double-bottom  feanjre  of  the  ship  proved  its  worth  in  198 1 
when  the  fully  loaded  LNG  TAURUS  went  bard  aground  on  rocks 
off  Tokyo,  wipmg  out  40  percent  of  its  bottom  platmg  The  impact 
wa5  so  severe  that  the  US.  captain  committed  suicide  when  he 
knew  the  salvage  party  was  ascending  the  gangway.  By  virtue  of 
watertight  flats  partway  up  the  wmg  walls  of  the  double  hull,  it  was 
possible  to  pump  au-  mto  the  lower  portions  of  them,  refloat  the 
ship,  and  take  her  to  the  terminal  for  discharge  of  the  cargo,  after 
which  she  proceeded  to  the  repair  yard  under  her  own  steam.  The 
mner  bull  and  suppon  strucnire(s)  for  the  spheres  were  not 
breached  nor  was  their  structure  damaged  Independent  experts 
compare  the  sturdmess  of  the  Qumcy  LNG  ships  to  that  of  a 
battleship. 

Pricing  and  Marlteting  the  Quincy  LNGs 

The  Venezuela  Deal 

By  virtue  of  the  comprehensive  cost  engineering  effort  intro- 
duced into  the  design  of  both  ship  and  spheres,  early  in  the 
program  we  were  able  to  develop  a  firm  price  of  S69  million 
per  ship  This  price  required  no  construction  differential  sub- 
sidy to  make  it  competitive  worldwide,  and  would  have 
produced  a  handsome  profit  for  General  Dynamics.  In  the 
meantime,  systematic  market  research  by  Phil  Ross  had  iden- 
tified potential  clients  for  the  ships.  Preliminary  purchase  and 
sale  agreements  were  soon  drawn  up  for  seven  ships  to  carry 
LNG  from  Venezuela  to  the  U.S.;  four  for  the  government  of 
Venezuela,  and  three  for  a  U.S. -flag  shipping  company  headed 
by  Henry  Dowd  The  gas  was  to  be  old  by  the  government  of 
Venezuela  du-ectly  to  the  Philadelphia  gas  works  Helen 
Bentley,  Chairman  of  the  US  Maritime  Commission,  was 
designated  by  the  White  House  to  supervise  and  expedite  the 
necessary  intergovernmental  arrangements  The  Venezuelan 
Minister  of  Mines  and  Hydrocarbons  and  of  Finance  came  to 
Washington  one  day  expecting  to  finalize  them  Maurice  Stans, 


then  Secretary  of  Commerce,  gave  a  luncheon  presumably  in 
theu  honor  Place  cards  told  us  where  to  sit  Present  were  the 
presidents  or  executive  vice  presidents  of  seven  US  corpora- 
tions doing  business  in  Venezuela,  a  Deputy  Secretary  of  State, 
several  other  State  Department  officials,  and  myself  Surpris- 
ingly, Henry  Dowd  and  Helen  Bentley  were  not  there.  At  lunch 
we  were  all  asked  in  turn  to  stand  up  and  state  our  business  in 
Venezuela  When  1  sat  down,  the  man  on  my  left  said,  "Not  one 
gallon  of  Venezuelan  LNG  will  ever  come  into  this  counU7"  He 
was  Emiho  G.  Collado,  Executive  Vice  President  of  Standard  Oil 
Co  of  New  Jersey  (Exxon),  President  of  Creole  Oil  Company,  an 
Exxon  subsidiary,  and  a  former  Assistant  Secretary  of  State  Stans 
welcomed  the  Venezuelans,  and  then  stated,  "Not  one  gallon  of 
Venezuelan  LNG  will  ever  come  mto  the  United  Sutes  unless  an 
accommodation  is  made  with  Creole  Oil  "  The  meeting  was  over 
Leavmg  the  speechless  Venezuelans  on  the  podium,  Stans  came 
down  therefrom,  threw  his  arm  around  my  shoulder  and  said,  '1 
sure  hope  you  can  make  an  accommodauon  with  Creole  Oil!"  No 
Venezuelan  LNG  has  come  mto  the  US  to  this  date 

Such  are  the  hazards  of  international  ship  sales  where  govern- 
ments and  powerful  business  interests  are  mvolved 

Tlie  Maritime  Fruit  Deal 

Our  backlog  of  work  to  be  completed  in  the  yard  was  rapidly 
dwindling  We  needed  to  move  fast  to  save  the  day.  Phil  Ross 
came  up  with  the  high-flying  Maritime  Fruit  Company,  headed 
by  Messieurs  Meridor  and  Brenner  But  they  wanted  six  oil 
tankers  So  we  married  our  engine  room  design  to  an  available 
tanker  body  design  to  create  a  quite  satisfactory  225,000  DWT 
oil  tanker  It  was  to  be  a  leveraged  lease  purchase,  hut  did 
requu-e  MARAD  subsidy  We  arranged  the  former  with  the  First 
National  Bank  of  Boston,  and  then,  with  corporate  participa- 
tion, we  went  to  Haifa,  Israel,  and  signed  a  purchase  and  sale 
agreement  When  I  asked  what  specifications  they  had  in  mind 
other  than  cargo  deadweight  and  speed.  Mendor  said,  "Lloyd, 
I  know  you'll  build  us  the  finest  possible  ship.  You  work  out 
the  other  design  criteria."  We  adjourned  back  across  the  Atlantic 
and  to  the  board  room  of  the  First  National  Bank  of  Boston  to 
sign  the  necessary  documents  Meridor  and  Brenner  had  put  up 
their  other  ships  with  the  bank  as  collateral  Andrew  Gibson, 
Maritime  Administrator,  was  there  along  with  General 
Dynamics  President  Hilliard  Paige  The  documents  were  all  laid 
out  ready  for  signature  Paige  announced,  "We  are  not  going  to 
go  through  with  the  deal  "  Silence  reigned.  Meridor  asked,  "Is 
the  yard  for  sale''"  Paige  said  yes  Gibson  said,  "Bergeson.  you 
poor  bastard."  The  meeting  adjourned.  Meridor,  Brenner,  and 
Gibson,  contract,  fmancing,  and  subsidy  agreements  m  hand,  flew 
to  New  York  to  see  Walt  Wilhams  of  Bethlehem.  A  contract  was 
signed  for  six  somewhat  larger  ships  for  somewhat  more  money. 
The  ships  were  built  Bethlehem  got  its  money.  The  bank  made  a 
fortune  Maritime  Fruit  went  bankrupt  m  an  ensumg  shipping 
slump 

I  do  not  know  the  moral  of  this  episode.  I  am  still  speechless. 

The  oil  tanker  design  exercise  did  have  one  benefit,  for  we 
were  able  to  use  Dick  Myer's  revolutionary  design  concepts. 
The  mid-ship  section  design  was  accepted  by  ABS  with  mini- 
mum comment  and  paved  the  way  for  their  prompt  approval  of 
the  LNG  hull  designs. 

Vie  Burmah  Oil  Deal 

With  two  strikes  against  us,  Phil  Ross  produced  the  Burmah  Oil 
Company  They  did  want  LNG  carriers  The  ship  price,  in  the 
meanlune,  had  risen  to  S80  million  per  ship  This  was  by  vu-tue 
of  contracting  out  the  spheres,  other  legitimate  changes  in 
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scope,  and  corporate  pricing  manipulations  A  contract  was 
signed  in  the  fall  of  1972  for  three  ships  and  oplions  for  seven 
more  On  January  3.  Taki  Veliotis  was  installed  as  general 
manager  of  Quincy.  and  the  wnter  became  a  corporate  vice 
president  without  portfolio  TTie  ships  were  all  finally 
delivered-years  later  than  planned  Despite  the  delays  and 
kickbacks.  David  Lewis  publicly  cited  the  contract  as  the  most 
profitable  one  that  General  Dynamics  had  ever  had 

Shipbuilding  Management  Systems  and 
Methods 

Development  of  a  Fully  Integrated  Management 
System  at  Electric  Boat 

The  dawn  of  the  nuclear  age  created  the  opportunity,  necessity, 
and  challenge  of  developing  the  state  of  the  art  of  shipbuilding 
management  to  higher  levels  than  had  ever  before  been 
achieved. 

Inl950.CAPTH  G  Rickover  and  others  had  sold  the  Navy 
on  the  idea  of  developing  nuclear  submarines,  and  putting  the 
concept  into  effect  was  considered  urgent.  Rickover  had  already 
strategically  established  himself  as  weanng  two  hats  one  as  bead 
of  the  Naval  Reactor  Branch  of  the  AEC  and  the  other  as  head  of 
code  08  or  a  preceding  designation  in  the  Navy's  Bureau  of 
Ships  under  RAdm  Homer  Wallm 

The  Navy's  plan  was  to  build  land-based  power  plant 
prototypes  based  on  two  different  reactors,  a  Westinghouse- 
designed  pressurized  water  reactor  (STR)  and  a  General 
Elecuic-designed  sodium-cooled  reactor  (SIR),  and  follow 
Ihem  closely  with  seagoing  prototypes  which  would  become 
SSN  571.  USS  NAUTILUS,  and  SSN  575.  USS  SEAWOLF 

Rickover  approached  the  Portsmouth  Naval  Shipyard,  expect- 
mg  to  enlist  their  enthusiastic  coUaboraUon  in  designing  and 
budding  the  prototypes,  both  land  and  seagomg  Rebuffed  by 
RAdm  Ralph  C.  McShane.  then  commander  of  the  shipyard. 
Rickover  turned  to  O  R  Robmson.  the  man  who  bad  led  the 
Groion.  Connecticut,  yard  of  Electnc  Boat  Company  through  the 
war.  and  who  was  soon  to  retire  He  had  recently  been  jomed  by 
RAdm  A  R  (Andy)  McKee.  USN  {Ret )  who  was  the  undisputed 
dean  of  submarine  design  m  the  US.  Electric  Boat  was  down  to 
less  than  100  people  in  design  and  700  m  the  yard  This  included 
a  cadre  of  very  skilled  submarine  design  personnel  and  yard 
supervisors,  but  less  than  5  graduate  naval  architects  and  engineers 
of  any  kind  Robinson  and  McKee  were  as  enthusiastic  as  ADM 
McShane  had  been  unenthusiasuc.  The  services  of  Carleton  Sbugg 
as  General  Manager-Designated  were  very  shortly  obtamed 
Shugg.  an  Annapolis  classmate  of  Rickover,  bad  enjoyed  a  short 
but  brilliant  career  as  a  naval  contractor  at  Portsmouth  before 
becoming  a  cofounder  of  Sprague  Electric  Company  in  the  late 
1920s  He  relumed  to  shipbuilding  a  year  before  Pearl  Harbor  as 
production  manager  at  the  revived  Cramp  Yard  m  Philadelphia,  For 
the  latter  part  of  the  war,  he  headed  up  the  Todd  shipyards  in  the 
Port  of  New  York,  and  then  shortly  after  the  civilian  Atomic  Energy 
Conuiussion  replaced  the  Army  Corp  of  Engineers  in  charge  of  all 
government  nuclear  installations,  he  became  Deputy  General 
Manager  of  the  AEC 

Shugg  soon  discovered  that  schedule  conuniimenls  on  work 
in  hand  at  Electric  Boat  were  not  being  met  Both  Sbugg  and 
McKee  were  quite  familiar  with  my  WWn  work  at  Cramps,  and 
Shugg  had  later  persuaded  me  to  undertake  the  reorganization 
of  the  AEC's  large  expansion  of  the  R&D  and  plulonium- 
producing  reactor  and  associated  facilities  at  Hanford. 
Washington.  I  was  literally  drafted  (or  snatched)  out  of  General 


Eleciric's  aircraft  gas  turbine  division,  where  I  was  happily 
teaching  their  project  managers  how  to  plan  and  meet  their 
commitments  to  provide  even  more  advanced  jet  engines  and 
improved  reliability  for  use  in  the  Korean  conflict. 

When  I  arrived  at  Groton  to  serve  as  planning  manager  in 
May  1951.  I  found  that  in  addition  to  my  being  but  the  eighth 
graduate  engineer  of  any  kind  on  the  premises,  a  total  vacuum 
existed  m  the  planning  area  I  managed  to  fill  that  vacuum  with 
a  state-of-the-art  Group  System,  which,  it  was  obvious,  had  the 
potential  for  further  automation  when  mainframe  computers 
would  come  into  the  market  to  replace  tabulating  equipment 
To  run  the  system  I  hired  men  who  had  worked  with  me  in  the 
war  and  the  best  graduates  that  MIT.  Webb,  and  other  engineer- 
ing institutions  could  provide,  and  proselytized  talent  from 
other  shipyards,  easy  to  do  in  view  of  the  postwar  shipbuilding 
slump  and  the  challenge  of  the  project 

The  vacuum  proved  to  be  a  saving  grace,  for  as  we  moved 
to  create  networks,  integrate  schedules  of  requirements  against 
all  departments,  check  the  plans  for  producibility.  prepare 
manufacturing  B/Ms  and  installation  groups,  dispatch  the  shop 
work  in  proper  sequence,  and  relentlessly  follow  up  and 
eluninate  pending  delinquencies,  we  met  with  no  solid  resis- 
tance from  entrenched  mterests.  With  notable  exceptions,  none 
existed! 

The  STR  prototype  had  the  highest  priority  as  far  as  getting 
things  on  the  rails  It  was  completely  stalled  out  A  task  force 
wasset  up  in  a  vacant  South  Yard  building  headed  by  one  of  my 
MIT-trained,  former  Cramp  planners,  Hewitt  Townsend  His 
assignment  was  to  check  the  body  of  the  plans  against  the  bills 
of  materials  thereon,  get  Design  to  correct  the  numerous  enrors 
and  discrepancies  and  recheck  them  until  they  could  be  released 
for  manufacturing  (as  many  cycles  as  necessary'),  allocate  the 
matenal  to  one  or  another  of  the  already  scoped  groups,  double 
check  everything  in  the  full-scale  mock  up.  carefully  determine 
the  requu-ed  mstallation  sequence  in  the  very  cramped  (high 
packing  fraction!)  reactor  and  engine  room  spaces,  write  the 
group  lists,  and  then  collect  all  of  the  group  material  (much  of 
It  stainless  steel  pipe,  valves,  and  assemblies).  He  then  had  it 
all  given  a  final  mspection.  packed  it  in  a  crate  with  the  group 
list  as  a  packing  list,  and  shipped  it  to-the  site  at  Arco.  Idaho 

The  site  superintendent  was  a  boisterous,  red-headed  Irishman 
named  Joe  Milhgan  Joe  had  strong  but  wrong  convictions.  He 
soon  caused  all  work  to  gnnd  to  a  halt  (again')  by  the  simple 
expedient  of  opening  all  the  crates  and  dumpmg  their  contents  in 
a  glonous  large  pile  in  the  middle  of  the  desert!  I  sent  out  my 
deputy,  Myles  Clegg  (recruited  from  GE),  accompanied  by  a 
planner  who  was  to  stay  on  the  job  They  reassembled  the  material 
by  group  and  then,  using  the  schedule  based  on  a  rigorous  network- 
ing, the  matenal  was  dispatched  to  the  trades  in  the  required 
sequence  Eureka,  the  plant  went  together  hke  clockwork  Lo  and 
behold.  Joe  MilUgan.  on  his  visits  back  to  Groton.  began  askmg 
his  chums  in  the  yard  why  they  did  not  do  things  the  easy  way  and 
use  the  Group  System!  Thus,  essentially,  the  system  was  in  its 
manifold  attributes  installed  on  the  basis  of  popular,  grass-roots 
demand  generated  by  its  erstwhile  staunchest  opponent!  There 
was,  of  course,  some  resistance  on  the  pan  of  entrenched  yard 
politicians. 

There  was  much,  much  more  to  making  the  Group  System 
work,  including  overcoming  the  countervailing  pressures  and 
intrigue  created  by  Rickover  He.  of  course,  bad  his  resident 
representative  -  independent  of  the  local  Supervisor  of  Ship- 
building We  soon  had  up  to  six  Rickover  projects  being  en- 
gineered, designed,  and  huilt  concurrently  Several  Electric 
Boat  project  managers  were  hand-picked  former  employees  of 
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his  in  the  Eleclrical  Desk  of  the  Bureau  of  Ships  All  were 
required  lo  report  directly  to  hun  or  his  on-site  representative, 
often  bypassing  the  general  manager  All  were  charged  by  him 
with  dictating  the  schedules  to  be  followed  in  performing  his 
own  particular  project-  Since  none  of  them  were  planning  or 
managenally  oriented,  it  was  necessary  to  do  their  work  for 
them,  but  convince  them  that  it  served  iheu  individual  interests 
This  was  difficult  and  often  frustrating,  but  not  impossible 
After  all.  the  total  workloads  had  to  be  balanced  and  disciplined 
m  terms  of  schedules  which  were  fully  integrated  between 
projects,  or  all  would  have  ground  to  a  halt  But  it  did  not  It 
was.  with  a  slight  dash  of  Machiavellianism,  made  to  work  like 
a  charm. 

The  operation  of  the  Electric  Boat  system  had  by  1957 
reached  the  degree  of  smooth  operation  which  could  and  did 
take  the  POLARIS  program  m  stride  simultaneously  with  a 
Rickover  pet  project,  the  Bnlish  DREADNOUGHT  program, 
and  without  affecting  delivery  dates  on  the  substantial  existing 
backlog  The  basic  elements  of  it  have  been  discussed  elsewhere 
[17].  and  referred  to  in  other  parts  of  this  paper  They  are  briefly 
summarized  below  There  was  no  Electric  Boat  project  manager 
on  either  project  We  preferred  to  have  none.  The  planning 
system  provided  the  necessary  coordination! 

Attributes  of  EB  Managemeru  System  Circa  1957-1962 

•  Ten-year  business  plan  and  milestones  required  to  meet  it. 

•  Company-funded  submarine  R&D  (SI -2  miUion/year) 
focused  on  developing  attributes  of  submarine  and  sub- 
marine hardware  projected  10  years  into  the  future. 

•  Master  construction  schedules  created  on  day  1. 

•  Comprehensive  networking  to  determine  prerequisites 
to  and  dependencies  on  each  defined  activity  or  task  in 
the  chain  from  diagrams  through  test  and  trials, 

•  Integrated  schedules  for  all  activities  pertaining  to  each 
ship  project,  from  engineering's  decision  through  ship 
and  weapons  lest  programs  and  delivery  (and.  on 
FBMs.  post-delivery  grooming).  Subnets  where 
appropriate. 

•  Schedules  of  requirements  against  each  participating  ac- 
tivity, including  EB  subcontractors.  R&D  labs,  the 
Navy's  GFE  subcontractors,  as  well  as  the  shipyard 
design,  manufacturing,  procurement,  construction,  and 
test  activities 

•  Overall  master  plan  and  schedule,  and  work  breakdown 
structure,  from  day  one  of  contract,  based  on  working 
back  from  requu-ed  delivery  date  to  required  actions. 
Constantly  expanded  withm  overall  framework  as  draw- 
ing and  specifications  produced 

•  Periodic  progress  meetings  for  each  project  covering  all 
phases  of  activity.  Agenda  items  -  anticipated  or  actual 
delinquencies,  if  any,  activity  by  activity  (management 
by  exception).  Supervisors  of  ships  and  ship's  officer 
attended, 

•  All  material  on  group  lists  precollecied  eight  weeks  in 
advance  of  first  scheduled  use  Daily  5:00  PM  meetings 
of  all  concerned  to  solve  the  problems  involved-  Goal 
(attained'):  no  delinquencies  when  yard  scheduled  to 
erect  or  install 

•  Systemized  specifications  for  all  purchased  materials  - 
all  categories,  precollecied  as  above 


•  Stock  materials  allocated  by  contract  based  on  planned 
requirements 

•  Stock  inventory  turnover  rate  -  4  times  per  year 

•  Each  step  in  manufacturing  and  preinstallation  process- 
ing preplanned,  "dispatched"  each  step  strictly  in  se- 
quence according  lo  schedules  of  requirements 

•  In-process  inspections  and  sign-off  requu-ed  for  all 
steps  in  the  manufacturing  process  before  person  or 
tradesman  released  to  start  the  next  job  in  sequence.  In- 
stallation within  compartments  and  tests  subjected  to 
similar  QA  checks  and  sign-offs 

•  Essential  paperwork  made  manageable  by  use  of  IBM 
computer  (?60-1400  series). 

—  Group  and  B/M  masters 

—  Workload,  forecasts,  and  variance  analyses 

—  Material  resource  and  control  functions 

—  Group  reporting 

—  Schedule  variances  by  task,  manbour  return  and 
variances 

—  Accounting  work-in-process  records  (tied  to  labor 
load  forecasts) 

—  Machine  shop  travellers  and  dispatch  records 

—  Exception  reports 

•  Process  planning  decentralized  to  shops  and  design 
departments 

•  No  plans  released  for  manufacture  or  installation  work 
until  planning  had  allocated  all  materials  in  the  body  of 
the  plan  to  one  or  another  group  or  manufacturing  B/M. 
had  checked  it  for  producibility  and  discrepancies  bad 
been  elimininated.  Recycled  as  many  times  as  required. 

•  All  activities  budgeted,  returned  man-hours  collected, 
variances  analyzed  on  an  ongoing  basis  with  remedial 
steps  identified  for  action  as  appropriate 

•  Change  orders,  design  changes,  and  field  changes  en- 
gineered and  executed  on  a  current  basis  with  priority 
for  actions  dictated  by  schedule  requirements. 

•  Man-load  forecasts  for  all  projects  by  department  or 
trade  integrated  with  schedules  of  requirements  by 
project  and  used  to  project  hiring  and/or  layoff. 
Variance  from  forecast  periodically  analyzed,  remedial 
actions  identified  and  prosecuted  on  a  current  basis. 

•  Appropriate  allowance  for  design  changes,  rework,  and 
other  safety  factors  (transit  lime  for  equipment) 
provided  for  in  schedules. 

•  Work  priority  throughout  yard  based  strictly  on 
schedules  of  requiremenls  to  meet  ship  completion 
dates. 

•  Scheduled  ship  completion  dates  were  never  changed, 
even  if  the  projected  ship  completion  date{s)  appeared 
impossible.  If  vanances  occurred  between  scheduled 
and  actual  progress  on  any  project  for  any  reason,  such 
as  lack  of  manpower  to  favor  an  earlier  scheduled  ship, 
it  was  dealt  with  as  discussed  below. 

A  key  prerequisite  to  achieving  a  fully  integrated  manage- 
ment system  was  a  modestly  sized  loose-leaf  notebook  titled 
"Electric  Boat  Account  System";  a  development  of  the  earlier 
WWH  Cramp  account  system,  it  was  meticulously  engineered 
and  adapted  for  the  nuclear  age  under  ihe  direction  of  Alfred  M 
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Zein .  So  important  to  our  plans  was  this  document  that  we  gave 
a  course  of  stud)  in  its  use  to  all  supervisors  from  leadmg  man 
to  general  manager  Ai  the  end  of  the  course  they  were  given  an 
exam.  If  tbey  flunked,  they  were  required  to  repeat  it  until  tbe> 
could  pass  Each  was  then  given  a  book  and  expected  to  use  it 
when  assigning  account  numbers  or  making  charges  for  work 
performed 

Initially,  and  w  ith  no  usable  historical  cost  data,  we  arbitrari- 
ly distributed  the  "guestiniated" man-hours  to  the  accounts,  and 
within  the  accounts  to  the  tasks  or  groups  (engineering,  design, 
manufacturing,  installaiion.  tests  and  Inals)  starting  with 
NAUTILUS  As  total  relumed  costs  on  specific  completed  tasks 
were  reported  they  were  analyzed  in  depth,  and  adjustments 
were  made  in  the  estimates  or  budgets  for  similar  tasks  on 
subsequent  contracts.  Well  before  the  POLARIS  program  came 
along,  and  despite  the  increasingly  complex  systems  and  sub- 
stantial differences  in  scope,  between  prototypes  we  were  by 
"difference  analysis"  able  to  prepare  work  unit-based  cost  es- 
Umates  and  working  budgets  practically  overnight. 

Sote:  A  landmark  paper  presented  at  the  1976  annual  meet- 
ing of  the  Society  by  Daniel  M  Mack-Forlist  and  Richard 
A  Goldhach  brilliantly  presents  the  case  for  integrating  cost 
estimating  and  costengineenng  with  the  planning,  engineer- 
ing, and  material  and  production  control  processes,  and  an 
orderl>  blueprint  for  achieving  the  same  It  reflects  many  of 
the  lessons  learned  at  Electric  Boat  and  Sparrows  Point  in 
the  1950s  and  1960s  [15] 

With  the  system  in  place  30.000-50.000  activities  prereq- 
uisite to  construction,  mstallauon,  and  system  tests  per  ship 
could  be  and  were  monitored  every  two  w-eeks   The  contract 

Figure  12.    Ship  construction  program  —  recovery  from  construction  delays  (EB  style  1952  -  1962) 


span  times  averaged  33  months  There  were  at  least  five 
prototype  and  follow-up  ships  m  production  at  all  times  Thus, 
on  the  prototypes.  1.200  actions  came  due  per  ship  (6.000  total) 
every  two  weeks  for  these  prerequisite  activities  Because  of  the 
schedule  and  budget  discipline  instilled  by  the  system,  the 
delinquencies  and  variances  to  be  dealt  with  per  ship  amount  to 
no  more  than  5  percent,  or  60  agenda  items  to  be  reviewed  for 
each  ship  at  each  biweekly  progress  meeting  -  often  many  less 
This  made  "management  by  excepuon"  eminently  pracucal  The 
problems  or  poienUal  problems  identified  could  be  and  were  dealt 
with  before  they  infected  the  ship  construction  progress  iuelf 

Schedules  have  an  inherent  flexibility  AJI  is  not  on  a  critical 
path  Therefore,  apparently  hopelessly  inadequate  progress  to 
schedule  can  be  recovered  on  a  ship  if  the  prerequisites  have  been 
maintamed  on  schedule  and  the  end  date  is  not  sbpped  in  a  weak 
moment  We  followed  this  pobcy  religiously,  despite  all  pressures 
10  the  contrary  (See  Figure  12  below.) 

Marketing  managers  take  note !  It  was  the  reputation  that  EB 
bad  established  in  the  1950s  for  performance  to  schedule  that 
brought  the  POLARIS  program,  unsolicited,  to  our  door  in 
December  1957. 

When  we  undertook  POLARIS  with  its  brickbat  priority  and 
the  British  DREADNOUGHT  project  wiib  no  priority  we  had 
the  following  submarines  underway,  three  of  them  prototypes 

•  SSN  585  -  SKIPJACK  (First  combatant  submarine 
streamlined  for  underwater  speed) 

•  586  -  TRITON  (Twin  P  W  reactors/twm  screw) 

•  589 -SCORPION  (SKIPJACK  class) 

•  597 -TULLIBEE  (Electric  drive) 


Nornul  tolerable 
variance  —  5% 


Scheduled 
progress 


-   50% 

Possible  accelerated 
progress  as  maapower 
became  ivulable  if 
prerequisite  working 
schedules  held  firm 


CoDtrmct 
Start 


TempuuoQ  to  panic  uid  sbp  ship 
delivery  dale  ud  prerequisite  schedules. 


0% 


CoDtrmct 
Com  pi. 


*Based  on  lack  of  yard  manpower  dunng  POLARIS  build  up. 


Note:  This  basic  precept  was  liter  proven  in  two  cxsei  where  the  schedule  discipline  to  lupport  tight  concurrency  of  yard  effort  bad  col- 
lapsed, but  where  years  of  delays  had  allowed  yard  woi Ic  prerequisites  to  backlog  With  ship  complcuon  dates  reset  to  light  schedules 
and  held  firm,  and  arf  Aoc  disdplioe  a^ibcd  oo  tone  week  planning  cycle —  repair  yard  style  —  the  following  was  accomplished: 

Ingalls  1967  -  1969.    14  overdue  commercial  ships  of  4  classes  and  6  overdue  Naval  vessels  of  3  classes  delivered  in  24  months 
and  the  yard  returned  lo  the  Navy's  qualified  products  list. 

Quincy  1970  -  1972:  9  badly  overdue  Naval  vessels  of  3  classes  and  3  overdue  commercial  vessels  delivered,  clearing  the  way 
for  the  LNG  program. 
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Despite  overall  progress  curves  on  individual  ships  as 
above,  Ihey  were  all  maintained  to  their  original  scheduled 
completion  dates  The  POLARIS  had  minunal  activity  delin- 
quencies, and  overall  progress  equaled  estimate  In  the  case  of 
DREADNOUGHT  0""  for  fun)  we  progressed  this  zero- 
priority  project  with  absolutely  no  activity  delinquencies  in  any 
phase  of  work  at  any  tune! 

There  has  been  no  room  to  discuss  the  management  of  the 
submarine  overhaul  business  in  this  paper  Systematic  manage- 
ment of  overhauls  has  many  aspects  in  common  with  the  ship- 
building process.  John  L  RandaU  captured  the  essence  of  them 
in  a  1981  paper.  "The  Uncommon  Sense  of  Outage  Manage- 
ment." delivered  to  the  American  Nuclear  Society  (161  Serious 
students  of  shipbuilding/overhaul  management  should  study 
this  excellent  distillation  of  the  basic  essential  elements  of 
managing  a  successful  overhaul  or  major  project  of  any  type 

EB  Long-Range  Planning  ami  R&D 
The  genesis  of  EB's  10-year  plan  in  the  year  1957  is  of  interest. 
The  then-president  of  General  Dynamics  set  up  the  Long  Range 
Planning  Group  and  decreed  that  each  division  should  develop 
a  10-year  plan  Carleton  Shugg  was  alarmed  He  wanted  no 
corporate  meddling  with  the  divisions'  planning  However, 
since  It  was  a  planning  function.  I  was  given  the  responsibility 
with  the  instruction  that  it  was  to  be  a  collateral  duty  and  done 
nights  and  weekends  if  at  all.  I  assigned  it  to  Jack  Randall,  who 
did  a  superb  job  The  same  format  is  still  in  use  today '  Corporate 
then  decreed  that  our  plan  should  provide  for  diversifying  50 
percent  of  our  effort  out  of  submarines'  Jack  and  I  argued 
strenuously  that  EB  was  about  to  corner  the  submarine  en- 
gineenng  market  Instead  of  diversifying  out.  we  should  spend 
several  million  dollars  a  year  of  corporate  funds  specifically  on 
submarine  development.  To  our  surprise,  we  won  SI  3  million 
was  budgeted  for  the  next  year.  We  set  up  a  steering  committee 
for  company-funded  R&D.  and  Herm  Sheels's  already  estab- 
lished R&D  department  went  to  work  spending  the  money  In 
the  meanlune  we  had  for  S 1 .00  taken  a  contract  with  the  Navy 
to  explore  the  parameters  of  submarine  design  ten  years  hence 
Naval  architect  Bob  McCandless  was  instructed  to  take  a  num- 
ber of  months  off  his  other  duties  and  survey  all  of  the  branches 
of  the  Navy  establishment  from  the  Pentagon  down  through 
BuShips  and  the  ships'  operators  His  report  was  deemed  so 
controversial  by  Shugg  that  we  defaulted  on  the  contract  But 
we  did  use  it  to  shape  our  R&D  program  over  the  next  few  years, 
and  It  all  paid  out  in  the  Navy's  funding  and  adopting  several 
important  EB  submarine  design  concepu  Integrated  controls 
was  a  major  area.  The  propulsion  system  described  30  years 
later  by  Tom  Clancy  in  The  Hum  for  Red  October  was  a  project 
we  researched,  but  it  got  further  in  fiction  than  in  fact 

Management  Techniques  otADMs  Rickover 
and  Raborn 

It  irught  be  useful  to  future  shipbuilders  to  compare  the  manage- 
ment techniques  of  ADMs  Rickover  and  Raborn  They  were  as 
different  as  night  and  day. 

At  the  ouuet.  it  should  be  said  that  both  were  honorable  men 
whose  word  was  their  bond.  Both  made  good  on  their  commit- 
ments. 

Let  11  also  be  known  that  the  challenge  of  opening  a  new 
scientific  and  engineering  frontier  and  patriotism  were  the  basic 
motivations  of  the  many  throughout  the  shipbuilding  industry 
who  contributed  to  these  programs.  We  really  believed  that 
there  was  a  Russian  threat  to  be  faced  down  by  going  beyond 


the  state  of  the  art  in  weaponry  and  ships  Hundreds,  if  not 
thousands,  of  us  contributed  every  ounce  of  energy  we  had. 
despite  all  obstacles,  and  we  would  have  done  so  no  matter  who 
led  the  efforts 

Rickover  was  a  bona-fide  zealot.  He  accomplished  miracles 
in  introducing  a  nuclear-powered  Navy,  but  there  was  an  ele- 
ment of  overkill  there,  which  he  acknowledged  at  the  end  The 
larger  goal,  his  personal  ambitions,  had  driven  him  too  far  At 
Electric  Boat.  Carleton  Shugg  as  general  manager  tried  valiant- 
ly to  shield  his  staff  from  the  Rickover  venom  But  it  was  at 
great  price  to  himself,  mentally,  physically,  and  timewise  We 
did  great  things  at  Electric  Boat  in  the  1950s,  but  at  times  doing 
them  was  pretty  grim  Some,  elsewhere,  suffered  breakdowns, 
and  at  least  one  contractor  committed  suicide  because  of 
Rickover's  pressure  tactics 

To  the  contrary.  I  cannot  remember  that  there  was  ever  a 
harsh  word  or  unpleasantry  at  any  time  by  ADM  Raborn.  or  any 
member  of  his  staff  Raborn  exuded  confidence  and  zest  for 
doing  the  impossible  His  meetings,  purposeful  as  they  were, 
were  a  delight.  There  were  no  discernible  cliques  or  hidden 
agendas  The  facts  were  always  on  the  table  top  We  went  away 
refreshed  and  inspired  The  GEORGE  WASHINGTON  was 
completed  on  budget,  and  to  the  most  "impossible"  schedule 
which  had  ever  been  set  down  for  a  completely  integrated 
weapons  system  of  any  kind  -  not  to  mention  its  being  encap- 
sulated in  a  ship  to  be  operational  under  water  The  same  applied 
to  subsequent  FBM  prototypes  Of  course  the  Rickover 
prototypes  had  also  been  delivered  to  record-setting  schedules 
which  broke  new  ground  But  the  Raborn  effort  involved  far 
less  wear  and  tear  on  the  participants 

Kicking  Off  ttte  POLARIS  Program 

The  design  and  construction  of  the  USS  GEORGE 
WASHINGTON  and  the  use  of  its  "schedule  of  requirements" 
in  coordinating  the  development  of  the  POLARIS  system  as  a 
whole  was  kicked  off  in  the  following  manner  On  Friday. 
December  30,  1957.  RAdm  Mumma.  Chief  of  the  Bureau  of 
Ships,  summoned  Electric  Boat  officials  to  a  meeting  in 
Washington  Present  were  ADM  Mumma.  RAdm  Red  Raborn. 
head  of  the  Navy's  Special  Projects  Office.  RAdm  Armand 
Morgan,  head  of  BuShip  Design  Division,  CAPT  Harry  Jackson 
of  Code  525,  and  no  doubt  others.  Representing  Electric  Boat 
were  Carleton  Shugg.  General  Manager.  A  I  McKee.  Electric 
Boat's  Vice  President  of  Engineering,  and  the  writer  (in  charge 
of  planning)  The  general  concept  of  the  ship  and  its  previous 
system  were  disclosed  It  was  stated  that  the  Navy  wanted 
delivery  of  the  ship  in  24  months  and  that  it  was  to  be  ready  to 
fire  imssiles  "m  anger"  in  30  months  They  would  assign  the 
program  the  highest  pnority  -  "Brick  Bat  "  The  submergence 
depth  was  to  be  doubled'  When  asked  to  confirm  that  we  could 
double  the  depth.  McKee  and  Morgan  thought  it  would  be 
technically  feasible  The  writer  raised  the  question  of  the  lead 
time  that  would  be  requu-ed  to  design,  manufacture,  test,  and 
qualify  new  sea  valves  and  connections  for  doubled  submer- 
gence. After  due  consideration,  it  was  deemed  impractical  to  do 
that  and  maintain  the  schedule  It  was  at  this  point  that  the  idea 
of  using  the  bow  and  stem  of  the  partially  constructed  SCOR- 
PION was  introduced.  We  were  asked  to  design  the  hull  and  sea 
connections  of  the  added  midbody  for  the  deeper  submergence 
pressures  -  "just  for  practice." 

Over  the  previous  seven  years,  the  Navy  had  gained  consid- 
erable confidence  in  Electric  Boat's  ability  to  develop,  design 
and  construct  a  series  of  nuclear  prototypes,  both  land-based 
and  seagoing,  to  short  schedules  -  usmg  our  integrated  plannmg. 
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matenal.  production  and  cosl  control  system  This  confidence 
was  demonstrated  at  ibe  meeting,  when  ADM  Raborn  delegated 
10  ihe  writer  complete  aulboniy  over  the  scbedule(s)  of  require- 
ments against  alt  of  the  POLARIS  contractors  in  support  of  the 
Electric  Boat  design  and  construction  schedule. 

The  ■contract"  was  put  mto  gear  by  a  handshake  at  the 
conclusion  of  the  meeting 

By  the  lime  the  meeting  broke  up,  a  severe  blizzard  had 
descended  in  Washington  and  all  parlies  to  the  meeting  departed 
m  haste  at  5.00  PM  ;  that  is.  except  the  writer  With  my  "plan- 
ning hat "  on.  I  needed  some  design  characteristics  and 
parameters  of  the  missile  to  be  built  by  Lockheed,  the  launching 
system  to  be  built  by  Westingbouse.  the  fire  control  system  to 
be  developed  by  General  Electnc,  and  the  navigation  system 
entrusted  to  Sperry  I  went  over  to  the  submarine  desk.  Code 
515.  It  was  deserted  save  for  LCdr  Pat  Hannifin,  later  VAdm 
Hannifin  "Pat."  I  said,  "where  are  the  specifications  for  these 
exotic  POLARIS  systems?"  "There  aren't  any."  said  Pat,  "for 
they  exist  in  concept  only  "  "There's  got  to  be  something."  said 
I,  ''or  we  can't  start  the  job."  "Well,"  said  Pal,  "I  happen  to  be 
reading  the  only  piece  of  paper  on  the  navigation  system  "  It 
was  one  paragraph  and  a  short  one  at  that  I  said.  "Let's  go  over 
to  ADM  Raborn's  Special  Projects  Office  and  see  what  they 
have."  It  was  6  30  pm  by  the  time  we  got  there.  One  lone  officer. 
CDR  Verne  Killonan,  was  about  to  close  the  last  "safe  "  He 
produced  the  equivalent  one-paragraph  scope  sheets  for  the 
other  systems,  I  took  the  next  tram  back  toGroton.  telephoning 
my  planning  staff  to  meet  me  at  the  yard  on  amval  I  warned 
them  that  we  would  be  working  all  weekend  around  the  clock, 
which  we  did  First,  we  hypothesized  the  design  of  the  new 
submarine,  and  then  we  scheduled  it  working  back  from  a 
required  delivery  date  of  December  30.  1959.  In  scheduling  it. 
we  networked  all  of  the  pnncipal  activities  involved  in  con- 
struction and  Its  prerequisite  nght  hack  to  key  engineering  and 
top  management  decisions,  By  all  logic  and  reasonable  span 
limes  for  such  activities,  these  decisions  should  have  been  made 
and  the  project  started  years  earlier.  But  the  critical  items  stood  out 
I  bad  introduced  this  networking  principle  at  Electric  Boat 
in  1951.  At  that  time  we  called  it  "dependent  sequence 
analysis."  which  its  anonymous  inventor  at  Newport  News  had 
dubbed  It  in  1928  or  earlier  in  order  "to"  ensure  that  keel 
drawings  would  come  out  before  those  of  the  stacks'"  It  had 
worked  like  a  charm  at  Newport  News.  I  had  refined  this 
technique  at  Cramps  in  WWII,  and  later  in  the  process  of 
teaching  General  Electric  engineering  managers  how  to  meet 
iheir  commitments  on  the  jet  new  engine  developments  and 
performance  guarantees  We  had  been  using  it  across  the  board 
at  Electnc  Boat  since  1951,  and  we  used  it  now  with  a  "broad 
brush  "  By  the  time  on  January  3rd  thai  I  was  ready  to  take  an 
early  morning  plane  to  NY  and  ihence  to  Washington,  we  had. 
not  surprisingly,  confirmed  the  most  cniical  paths  to  be  the  fire 
control  system,  the  missile  itself,  missile  launching  system  and 
the  inertial  navigation  system  -  and  in  that  order. 

At  9  00  A  M  I  met  with  ADM  Raborn's  technical  director. 
CAPT  "Red"  Smith  and  his  staff,  including  CAPTs  Deke  Ela 
and  Munroe  Hart.  I  asked  "Where  is  the  Fire  Control  Systems 
Diagram''"  There  was  silence.  Then  -  "We  don't  have  one." 
"Surely  you  have  a  functional  block  diagram."  said  I.  "No.  we 
don't."  I  was  told.  "Without  it  now."  I  said,  "you  will  not  gel 
your  ship  in  24  months."  I  was  asked  to  leave  the  room.  After 
walking  up  and  down  for  an  hour  and  in  high  dudgeon.  I  tried 
an  adjacent  door  There  was  a  "functional  block  diagram"  being 
created  on  the  blackboard  I  sent  a  copy  of  this  back  to  Electric 
Boat  and  with  Andy  McKee  and  a  Raborn  deputy  to  vouch  for 


us,  I  boarded  a  plane  for  San  Francisco  The  next  morning  in 
Sunnyvale,  California,  we  met  with  the  top  engineering  and 
management  officials  of  Lockheed  and  Westinghouse  "What  is 
the  diameter  of  the  Missile"*"  I  asked  "We  won't  decide  that  for 
a  year,"  said  Lockheed  "I  have  news  for  you,"  said  I  "You  will 
decide  the  diameter  of  the  missile  this  morning.  Westinghouse 
will  decide  the  diameter  of  their  launching  tube  and  we.  Electric 
Boat.  Will  decide  the  diameter  of  the  pressure  tube"  We  did. 
The  dimensions  decided  on  included  allowance  for  retrofitting 
the  larger-diameter  POSEIDEN  missiles  which  would  come 
later  Within  the  week,  this  performance  had  been  repealed  with 
respect  to  critical-path  items  at  General  Electric  and  Westin- 
ghouse and  Sperry 

The  rest  is  history  The  GEORGE  WASHINGTON  was 
delivered  on  December  30.  1959,  24  months  to  the  day  after  we 
undertook  the  project  Its  weapons  systems  were  ready  to  fire 
missiles  in  anger  six  months  later. 

Experts,  of  course,  considered  the  POLARIS  missile  system 
to  have  been  several  orders  of  magnitude  more  complex  than 
anything  hitherto  attempted  aboard  ship  -  the  nearest  thing  to 
it  having  been  the  marriage  of  the  Regulus  missile  with  a  sub- 
manne  The  Regulus  project  had  not  at  that  point  achieved 
operability  even  after  seven  years  of  intensive  effort,  nor  did  it  ever 

I  have  often  wondered  what  would  have  been  the  fate  of  the 
POLARIS  program  if  we  had  caved  in  to  the  demand  for 
doubled  submergence  depth  on  December  30.  1957. 

The  Genesis  of  PERT 

Prior  to  joining  Electric  Boat  in  May  1951,  I  spent  a  year  al 
General  Electric's  Gas  Turbines  Division(s)  in  Lynn.  Mas- 
sachusetts. Jim  LaPierre.  the  General  Manager,  had  asked  me  if 
I  could  leach  his  project  engineers  to  plan  and  to  meet  their 
commitments,  I  did  this  using  basically  two  shipbuilding  tech- 
niques The  first  was  to  have  Ihem  set  up  milestone  schedules 
of  principal  events  based  on  their  own  estimates  of  lime  be- 
tween them  and  then  to  vigorously  progress  them  The  second 
was  to  introduce  the  idea  of  defining  and  networking  all  of  the 
activities  involved  in  the  development  process  These  networks 
combined  all  support  work  and  time  estimates  to  accomplish 
each  task  made  by  those  responsible  for  the  engineering  R&D. 
The  requirements  to  set  milestones  caused  the  project  engineers 
to  think  about  prerequisite  and  dependent  activities  The  net- 
works forced  them  to  think  through  the  whole  development  and 
engineering  process  in  disciplined  manner  That  gave  them  the 
ability  to  manage  their  programs  objectively  and  gave  General 
Manager  LaPierre  the  tools  to  use  in  ensuring  ihat  they  did  so  and 
were  supported  throughout  the  organization  and  logislically. 

Improvement  in  ihe  Divisions'  ability  to  meet  commitments 
and  schedules  was  so  dramatic  that  I  was  asked  to  set  up  an 
"Operations  Analysis"  function,  and  to  develop  a  network- 
based  five-year  business  development  plan  (the  first  five-year 
plan  in  GE's  corporate  history)  and  a  supporting  12-monih 
operational  plan  GE's  President  Cordiner  made  this  system  of 
business  and  engineering  planning  and  control  mandatory 
throughout  GE  When  in  1957  ADM  Raborn  was  looking  for  a 
management  system  to  use  for  the  POLARIS  program,  he 
consulted  his  brother,  who  was  a  GE  executive  The  brother 
recommended  using  the  GE  "standard  practice"  which  I  had 
developed  in  1950  With  (questionable!)  probabilities  added  to 
the  networking  by  Professor  Livingston  at  MIT.  this  became  the 
"Program  Evaluation  and  Review  Technique"  or  PERT.  ADM 
Raborn  specifically  requested  that  we  not  spoil  the  Eleclric  Boat 
management  system  by  adopting  the  "poliUcal  relauons"  (PR) 
system  network  which   PERT  represented   and  which   was 
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specifically  to  ensure  congressional  and  While  House  support 
without  invoking  the  usual  attendant  nil-picking. 

DOD  Instructions  7000. 1  and  7000.2  (1966  and 
1967),  Performance  Measurement  for  Selected 
Acquisitions  (Superseded  by  DOD  5000. 1  and 
5000.2  in  1991) 

The  dramatic  success  of  the  POLARIS  Program  which  brought 
forth  the  prototype  Fleet  Ballistic  Missile  submarine  GEORGE 
WASHINGTON  in  30  months  from  concept  ( 1 2/30/57)  to  readi- 
ness to  fire  missiles  in  anger  (6/30/60).  generated  great  interest 
and  curiosity  throughout  the  Department  of  Defense,  govern- 
ment contractors,  industry  in  general,  and  the  public.  How  could 
so  much  have  been  accomplished  on  such  a  complex  project  in 
so  short  a  tune'' NAVSEA's  interest  had  already  been  stimulated 
by  an  audit  of  the  management  systems  in  use  both  in  pnvaie 
shipyards  and  naval  shipyards.  This  audit  was  headed  by  RAdm 
Jimmy  Fanin  They  found  the  Electric  Boat  management  sys- 
tem and  practice  to  be  superior  in  every  aspect  In  1963  and 
1964,  symposiums  on  program  and  project  management  were 
held  for  the  defense  and  aerospace  industry,  jointly  sponsored 
by  the  Navy's  Special  Projects  Office  and  the  American 
Management  Association-  The  writer  was  called  upon  to 
describe  the  philosophy,  systems,  and  procedures  used  at 
Electric  Boat  The  logic  of  developing  and  the  benefit  to  be 
derived  by  developing  and  using  from  day  one  an  integrated 
network  of  all  tasks,  fully  budgeted,  for  all  elements  of  the 
project  within  a  comprehensive  chart  of  accounts,  and  then 
managing  the  progress  of  the  work  in  terms  of  those  tasks  on 
the  principle  of  "management  by  exception,"  had  been  clearly 
proven  on  the  GEORGE  WASHINGTON  and  its  revolutionary 
weapons  and  navigation  systems 

Apparently.  I  explained  the  philosophy  and  principles  of 
Electric  Boat's  management  system  well  enough  Within 
months  thereafter,  the  Navy  was  requiring  proposals  on 
development  projects  to  include  such  networks,  and  in  1966, 
DOD  instruction  7000  1  was  issued  7000  2  followed  in  1967 
[22].  These  promulgated  auditable  criteria  that  successful 
shipyard  management  systems  must  embrace  for  a  complex 
program  to  be  successfully  carried  out.  regardless  of  the  spon- 
sorship Yards  which  have  really  put  the  fundamental  principle 
to  work  in  parallel  with  compliance  with  the  spirit  of  Q  A  Mil 
Specs  Q9858A  and  I45203A  have  found  that  it  is  easier,  much 
more  fun.  and  far  more  profitable  to  follow  these  fundamental 
principles,  the  industry  equivalent  of  F  =  -p-a  and  E  =  MC".  than 
to  manage  less  ngorously  or  worse. 

DOD  instruction  7000.2  is  a  prime  example  of  an  absolutely 
necessary  government  "regulation"  at  its  very  best,  for  it  goes 
far  to  ensure  that  fundamental  shipbuilding  management  prac- 
tices are  maintained  without  dictating  specific  practices  In 
1991.  7000.2  was  superseded  by  5000  2  [23] 

Shipyards  whose  management  systems  are  currently 
validated  under  5000.2  are: 

Electric  Boat-SEAWOLF  Program 
Newport  News-Carrier  Program 
Bath- AEGIS 
Luton- AEGIS 
Avondale-LSD  Program 

NASSCO  is  in  the  process  of  being  revalidated. 


Cost/Schedule  Control  System  Criteria 
Implementation  Guide  (C/SCSC)  of  October  1, 
1987. 

In  conjunction  with  DOD  Directive  5000  1  and  its  predecessors. 
DOD  and  the  Navy  also  promulgated  for  the  mutual  benefit  of 
the  contractors  and  the  Navy  a  "Cost/Schedule  Control  Systems 
Cnleria  Guide"  (C/SCSC)  of  March  1.  1972.  and  reissued  in 
1987  [24]  This  covers  organization,  planning,  budgeting,  ac- 
counting analysis,  revisions,  and  access  to  data  One  can  recog- 
nize within  them  the  same  basic  principles  and  management 
practices  which,  during  the  1950s,  we  at  Electric  Boat  were 
refining  and  putting  to  use-absent  such  directives  and 
guidelines-in  the  development  and  construction  of  the  Navy's 
nuclear  attack  and  fleet  ballistic  missile  submarines. 

Rational  Application  of  Fundamental 
Management  Principles  versus  Constructive 
Claims 

7000.2  and  C/SCSC  in  1967  were  the  antitheses  of  the  "prin- 
ciples" (or.  more  correctly,  lack  of  them)  behind  the  construc- 
tive change  feeding  frenzy  which  commenced  at  about  the  same 
time  and  reached  epidemic  proportions  in  1977.  when  unsettled 
claims  peaked  at  52  7  billion.  The  Navy's  early  attempts  to 
invoke  them  lacked  the  necessary  muscle  Thus,  early  applica- 
tions were  not  applied  in  the  yards  with  enthusiasm  or  effec- 
tiveness, even  as  the  planning  abilities  and  controls  that  they 
had  had  to  begin  with  eroded  as  a  function  of  the  massive  claims 
efforts  combined  with  lack  of  practice  in  true  planning  that 
comes  with  prolonged  series  production  of  the  same  product 
At  Electric  Boat,  7000,2  and  C/SCSC  were  first  used  on  the 
design  phase  of  the  TRIDENT  program,  the  first  ship  of  which 
was  SSBN  726.  OHIO 

Had  these  guidelines  (7000.1  and  C/SCSC)  been  available 
to  and  enthusiastically  accepted  by  naval  combatant  ship  con- 
tractors a  decade  earlier  than  they  were  (1957  instead  of  1967). 
and  if  they  had  resolutely  implemented  them,  I  doubt  that  the 
shipbuilding  industry's  management  systems  and  controls 
would  have  self-destructed  to  the  degree  that  they  did  starting 
at  the  same  time  [1967]  as  a  function  of  the  constructive  claim 
phenomenon,  nor  would  the  Navy's  procurement  organization, 
including  NAVSEA.  have  been  so  enormously  damaged 

It  is  ironic  that  these  fundamental  management  principles 
are  finally  being  systematically  effected  even  as  the  Navy's 
shipbuilding  program  is  being  subjected  to  the  probability  of 
severe  post-Cold  War  shrinkage. 

Other  Management  Use  of  Networking  and 
Interactive  Computer  Models 

Ship  Owner's  Defense  Against  a  Shipbuilder's 
Constructive  Claim 

In  1976,  FMC  Corporation  submitted  to  arbitration  a  construc- 
tive claim  in  the  amount  of  SI  00  million  to  cover  cost  overruns 
incurred  in  the  design  and  construction  of  six  33.000  DWT 
(double-hulled)  gas  turbine  tankers  for  the  account  of  Chevron 
Shipping  Company  of  San  Francisco,  California.  The  fixed 
price  contract  was  for  approximately  S16  million  per  ship,  to 
which  S6  million  in  contract  changes  had  been  added,  bringing 
the  authorized  total  per  ship  to  S22  million  One  ship  was  never 
built,  nor  were  costs  incurred  on  it  Therefore,  the  average 
overrun  for  each  of  the  5  ships  built  was  S20  million  -  all  of 
which  was  claimed  FMC  had  undertaken  to  build  these  ships 
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in  ihe  Portland.  Oregon,  yard,  previously  devoted  to  railroad 
car  and  barge  conslruction  The  yard  had  a  good  record  in  those 
fields,  but  no  personnel  anywhere  in  the  yard  who  bad  ever  had 
responsibility  for  any  phase  of  design  or  construction.  The 
design  was  subcontracted  to  the  Seattle  firm  of  Nickum  & 
Spauldtng  No  person  or  persons  with  prior  shipbuilding  ex- 
perience were  introduced  into  the  yard  until  four  years  into  the 
contract,  nor  had  any  attempt  been  made  to  examine  the  docu- 
mented state  of  the  art 

The  writer  was  engaged  to  analyze  the  situation  for  Chevron 
and  help  engineer  a  defense  against  the  claim.  As  a  base  line  for 
measurement  of  analysis  of  the  FMC  claim.  I  produced  a  "Ship- 
building Management  Model"  [  1 7]  This  described  state-of-the- 
art  practice  as  it  could  have  been  applied  in  a  start-up  situation 
to  tiie  design  conslruction  of  such  purposely  simple  ships.  It 
assumed  a  basically  competent  management  augmented  by  a 
few  competent  shipbuilders  in  key  positions  The  yard's  perfor- 
mance (or  lack  thereof)  was  then  analyzed  in  terms  of  the 
written  model  and  equated  to  the  resultant  delays  and  overruns- 
It  was  obvious  that  every  precept  of  state-of-the-art  shipbuild- 
ing management  bad  been  breached. 

In  the  course  of  the  analysis  it  became  obvious  that  the  ships 
bad  been  priced  below  the  best  cost  that  would  have  been 
obtained  in  a  start-up  yard  with  professional  shipbuilding 
management  added  (524  million),  corrected  for  changes 

To  back  up  the  expert  opinions  of  myself  and  others,  it  was 
deemed  prudent  to  formally  network  the  entire  scope  of  the 
shipbuilder's  design  and  construction  responsibility,  working 
from  contract  plans  and  specifications  and  change  orders  as 
provided  to  the  shipyard  and  its  design  agent,  and  then  to 
exercise  it  using  a  state-of-the-art  critical-path  method  schedul- 
ing package  with  a  resource  allocation  and  smoothing 
capability  (Project  2  software  was  selected)  The  required 
precedence  diagrams  and  other  inputs  were  developed  by  ex- 
penenced  ship  construction  planners  and  estimators  under  the 
leadership  of  long-time  shipbuilding  colleages,  naval  architect 
A  P  Bates  and  Frank  McConnell  All  phases  of  the  FMC 
activity  were  included,  along  with  100  milestones  (added  later) 
and  basic  restraints  such  as  launching  When  operational,  it 
confirmed  in  spades  our  prior  expert  conclusions  However,  the 
shipowner's  factual  testimony  and  a  modicum  of  expert  tes- 
timony was  all  that  was  required  to  settle  the  case  The  computer 
modeling  was  not  required  The  arbitration  award  was  but  S3  5 
million  per  ship,  or  S17.5  milUon.  as  opposed  to  the  S1(X) 
million  claimed  In  addition,  FMC  had  to  swallow  the  S20 
million  they  invested  in  prepanng  their  claim. 

I  personally  had  been  pleasantly  surprised  at  the  relative  ease 
with  which  we  built  this  model  [1977],  and  it  convinced  me  that 
such  a  model,  properly  used,  could  be  of  immense  advantage  in 
planning  and  executing  shipbuilding  contracts  even  on  first-of- 
a-kind,  simpler  ships  such  as  tankers,  to  say  nothing  of  com- 
batant prototypes  If  such  has  been  done  in  US,  shipbuilding 
other  than  recently  on  the  AEGIS  and  SEAWOLF  projects,  it 
has  escaped  me 

Simulation  Modeling  on  Ingalls'  Constructive  Claim 
A  computer  simulation  model  was  used  successfully  in  1976- 
78  to  help  Ingalls  resolve  a  $5(X)  million  claim  based  on  the 
"ripple"  effect  of  several  thousand  alleged  Navy  change  orders 
on  the  5-ship  LHA  program  and  the  30-ship  DD963  destroyer 
program  [7]  Both  had  been  contracted  as  part  of  the  Total 
Package  Procurement  Program  dreamed  up  by  the  Pentagon 
toward  the  end  of  the  MacNamara  era  The  rigorous  planning 
that  had  been  introduced  in  the  East  Bank  Yard  on  submarines 


and  surface  ships  had  never  completely  taken  hold  on  the  West 
Bank  for  several  reasons,  including  the  constructive  claim 
syndrome,  which  does  not  thrive  in  a  tautly  run  shipyard 

Simulation  modeling  is  a  denvative  of  the  field  of  System 
Dynamics  invented  at  MIT  and  first  brought  into  prommence  by 
Jay  Forrester  and  his  associates  It  is  now  an  accepted  approach  for 
use  in  managing  and  brmging  a  semblance  of  control  to  large, 
complex  projects  which  have  not  enjoyed  prosecution  in  accord- 
ance with  the  guidelines  mcorporated  in  DOD  1000  2 

It  is  reported  that  Ingalls  has  later  been  able  to  use  simulation 
modeling  in  a  more  proactive  manner  in  a  corporate  planning 
mode 

The  1981  Major  Overhaul  of  the  Eight-Reactor  Aircraft 
Carrier  ENTERPRISE 

The  planning  and  control  functions  of  the  Puget  Sound  Naval 
Shipyard  suffered  a  nervous  breakdown  when  confronted  with 
the  monumental  task  represented  by  this  overhaul  Then  Cap- 
tain Roger  Home  was  brought  in  to  get  the  program  back  on  the 
rails  and  particularly  predict  the  firm  completion  date  for  the 
overhaul  He  invenioned  the  status  of  the  ship,  rescoped  all  the 
work  to  be  done,  determined  precedences,  and  then,  using  a 
computer  and  bis  own  brand  of  simulation  modeling,  predicted 
a  firm  completion  date  He  then  put  the  working  schedule  back 
together  in  support  of  that  date  Overhaul  was  completed  with 
flying  colors  to  the  predicted  date. 

It  IS  quite  within  the  realm  of  possibility  that  simulation 
modeling  used  in  a  proactive  mode  can  be  used  in  conjunction 
with  other  planning  and  networking  techniques,  and  to  ad- 
vantage in  the  business  of  building  complex  ships  [18]. 

SNAME  "Marine  Technology," SNAME  "Journal 
of  Ship  Production"  and  National  Shipbuilding 
Research  Program  (NSRP) 

The  above-listed  journals  and  the  ever-increasing  bodies  of 
knowledge  in  accessible  data  banks  did  not  exist  until  recently. 
The  latter  would  scarcely  have  been  manageable  even  twenty 
years  ago  They  are  a  mighty  adjunct  to  the  Society's  transac- 
tions and  section  papers  The  shipbuilding  learning  curves  of 
WWII  would  have  substantially  decreased  if  the  equivalent 
body  of  knowledge  had  been  available  and  accessible  at  that 
time.  The  valuable  national  shipbuilding  research  program 
should  be  nurtured  and  intensified. 


Process  Advances 
Lofting  and  Burning 

One  of  the  most  significant  changes  in  shipbuilding  technique 
after  World  War  II  was  the  progression  of  lofting  from  full  scale 
to  one-tenth  scale,  and  from  one-tenth  scale  to  numerical  These 
lofting  changes,  in  turn,  were  made  possible  Ihrougb  the 
progressive  development  of  burning  machines. 

I  am  indebted  to  Frank  McConnell,  Planning  Manager. 
Metro  Machine  Corporation.  Norfolk.  Virginia,  and  the  late  Han 
Hirschberg.  Dr.  Ing.  Quality  Assurance  Manager.  Messer 
Griesheim  GmbH.  Frankfurt,  West  Germany,  for  the  following 
concise  history  thereof  [19]; 

At  the  beginning  of  the  1950s,  multiple  torch-burning 
machines  were  available  in  several  configurations  but  were 
all  dependent  on  full-scale  templates  of  one  form  or  another. 
Full-scale  templates  restncted  the  size  of  pieces  to  be  cut. 
Although  quite  efficient  for  smalt  pieces  sucb  as  brackets 
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and  inserts,  the  manufacture  of  larger  pieces  like  shell  plate 
by  this  method  tended  to  be  awkward 

The  proper  combination  of  servo  drives,  photoeleclnc  tracer, 
and  one-tenth  scale  drawings  -  all  fairly  recent  develop- 
ments -  was  combined  and  introduced  in  an  advanced  bummg 
machine  in  1953  Cunously,  this  breakthrough  macbijie  -  the 
West  German  Schichau  Monopol  -  operated  from  100. 1 
ratio  glass  slides  photographically  reduced  from  one-tenth 
scale  drawings.  Despite  some  drawbacks,  ihe  machine  was 
successful  and  included  several  installations  in  the  United 
Slates. 

Several  years  later  a  second  West  German  development,  the 
optical  projection  tower,  became  available  This  system 
projected  images  from  the  same  type  of  glass  slides  used  by 
Ihe  Schichau  Monopol  from  a  tower  atop  the  fabrication 
shop  to  a  plate  on  the  shop  floor  The  outline  of  the  finished 
ship's  plate  was  then  cenlerpunched  in  the  raw  plate  and  cut 
out  with  a  hand  torch  In  addition,  other  information  such  as 
bend  lines,  frame  lines  and  piece  part  numbers  were  incor- 
porated into  the  glass  slides  and  transferred  to  the  plate 

Together,  these  two  developments  made  one-tenth  scale 
lofting,  with  Its  attendant  economies,  possible  One-tenth 
scale  loflmg  could  be  accomplished  with  fewer  workers  in 
a  smaller  area  with  significantly  greater  accuracy  than  was 
possible  with  full-scale  lofting  A  further  benefit  was  that  the 
smaller  templates  made  largerplate  sizes  {and  reduced  weld- 
ing) practical  To  keep  pace,  the  standard  photographic 
reduction  ratio  for  glass  slides  soon  grew  from  100;  1  to 
143:1  to  accommodate  the  larger  plates. 

Further  developments  came  m  rapid  succession  In  1957  a 
stand-alone  one-tenth  scale  pilot  machine  for  controlling 
burning  machines  by  photoeleclrically  tracing  either  one- 
tenth  scale  drawings  or  one-tenlh  scale  images  projected  on 
a  ground  glass  screen  from  glass  slides  was  introduced  by 
West  Germany's  Adolph  Messer.  GmbH  By  1959.  these 
pilot  machines  could  direct  burning  machine  torches  along 
two  separate  paths  (three  axes)  and  control  burning  head 
orientation  so  that  bevel  cuts  along  a  curved  path  were 
possible  At  the  same  time.  Messer  began  development  of  a 
numerically  controlled  burnmg  machine  as  a  joint  project 
with  Norway's  Central  Institute  for  Industrial  Research  The 
prototype,  using  a  hard-wired  numerically  controlled  direc- 
tor with  coded  paper  tape  input,  was  tested  at  Stord  Shipyard 
in  Norway  in  1960 

The  Central  Institute  continued  development  of  a  numerical, 
computer-based  lofting  program  in  the  early  1960s  This 
program,  now  known  as  Autokon.  became  the  genesis  of  all 
numerical  lofting  programs  used  today  With  numerical  loft- 
ing, ship  design  can  be  accomplished  by  computer  from 
preliminary  design  through  lines  fairing  to  piece  part  defini- 
Uon  Almost  all  shell,  bulkhead  and  deck  plates  can  be 
described  and  nested  ready  to  cut  with  minimum  plate  waste. 
With  quality  equipment,  accuracy  of  parts  definition  is  vir- 
tually absolute 

Numerical  burning  found  its  way  to  the  United  States  in  the 
late  1960s  and  when  the  Maritime  Administration  sponsored 
the  distribution  of  the  Autokon  program  under  the  National 
Shipbuilding  Research  Program,  numerical  lofting  look  hold 
as  well. 


Development  of  numerical  lofting/burning  continues.  Spe- 
cial purpose,  dedicated  computers  for  numerical  control, 
(CNC)  which  eliminated  intermediate  steps  such  as  paper 
tapes  were  introduced  in  1972  Today.  CNC  burning 
machines  are  available  with  as  many  as  five  continuous  path 
axes,  eight  point  to  point  axes  and  four  displacement  axes 
(for  tasks  such  as  interchange  of  burning  torch  and  marking 
tool  on  the  prescribed  path)  Most  vertical  cutting  in  the 
shipbuilding  plate  thickness  range  is  now  at  high  speed  via 
the  underwater  plasma  arc  process  with  oxy-fuel  used  most- 
ly for  bevel  cutting  And  full-scale  lofting  is  virtually 
extinct 

Vortical  Full-Penetration  Electrogas  Welding 

This  welding  method  was  developed  to  the  point  of  commer- 
cialization at  the  Paton  Institute  of  Electric  Welding  in  Kiev. 
Russia,  and  was  introduced  into  the  United  States  in  1959. 
During  the  ■60s.  it  came  into  increasing  use  in  bridge  construc- 
tion and  for  hull  butts  on  commercial  ships  In  1968  it  was  used 
with  great  success  in  the  construction  of  the  modularized  mid- 
body  of  the  ore  carrier  STEWART  J  CORT  at  the  Litton/Erie 
facility  Due  to  quality  assurance  problems  on  bridge  construc- 
tion and  the  decline  in  US  commercial  shipbuilding,  it  enjoyed 
decreasing  numbers  of  applications  in  the  1970s  and  1980s. 
Recently,  however,  it  has  been  qualified  for  use  in  the  construc- 
tion of  tanker  midbodies  using  extensive  modularization  and 
the  proprietary  curved  plate  MarC  Guardian  construction 
method  under  development  by  Metro  Machine  Corproration  of 
Norfolk.  Virginia.  It  could  (and  should)  also  contribute  to  the 
lower  cost  of  construction  of  double-hull  tankers  of  more  con- 
ventional construction. 

Hull  Modules  and  Preoutfitting 

We  have  noted  the  construction  by  modules  and  preoutfitting 
thereof,  particularly  submarines,  in  WWII,  Extensive  preoutfit- 
ting of  modules  on  naval  auxiliary  ships  was  also  tried  at  the 
Quincy  yard  of  General  Dynamics  in  the  1960s  The  Ingalls 
shipyard  of  the  future  (circa  1970)  was  specifically  laid  out  and 
engineered  on  the  premise  that  it  would  be  efficacious  to  build 
and  preoutfit  modules  on  naval  surface  ships  of  up  to  500  tons. 
AJso.  modular  construction  and  preoutfitting  thereof  under- 
cover is  the  method  of  construction  at  both  Newport  News  and 
Electric  Boat  Preoutfitting  is  reported  to  have  reached  at  least 
85  percent  of  its  full  potential  in  both  yards. 

Jack  Randall  points  out  the  story  behind  this  all-imponant 
aspect  of  the  shipbuilding/shipbuilding  management  achieve- 
ments at  EB.  It  relates  to  the  ULMS-STRATEX-TRIDENT 
program,  and  I  quote  him. 

The  concepts  of  producibiliiy  and  maintainability  were 
turned  from  buzz  word  objectives  in  the  study  phases  into 
real  life  designs  and  construction  actions.  It  didn't  just 
happen!  People  like  OB  Nelson,  Jack  Spinner,  and  Ed 
Lindahl  forced  the  design  and  production  paper  to  reflect  the 
details  that  made  the  planned  preoutfitting  take  place.  {The 
Group  System  made  it  possible  to  schedule  and  police  the 
actions.)  The  place  of  Quonset  was  a  material  part  of  this 
revolution-  From  a  few  percent  to  85  percent  was  indeed  a 
revolution.  I  doubt  that  a  ship  as  large  and  technically 
complex  as  the  TRIDENT  could  be  built  anywhere  near  a 
five-year  construction  period  without  this  change.  The  TRI- 
DENT program,  although  all  Electric  Boat,  represents  a 
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major  part  of  the  U  S  shipbuilding  since  its  introduction  in 
the  1970s 

In  commercial  shipbuilding,  modularization  of  deck  and 
pilot  bouses  and  complete  factory  preinstallations  therein  was 
attained  by  the  early  1970s,  and  the  approach  had  been  recog- 
nized for  its  cost  and  schedule  advantages 

The  modularization  trend  on  submarines  has  been  accom- 
panied by  an  increase  of  up  to  three  times  in  the  number  of  plans 
involved  and  in  iheir  content  Handling  this  increase  has  been 
facilitated  to  some  degree  by  the  use  of  2D  to  3D  computer 
programs  for  arrangemenls.  the  layout  of  systems  therein  and 
development  of  systems  details. 

Modern  Ship  Coatings 

Epoxy  coatings  in  parucular.  which  began  to  be  specified  in  the 
late  1960s  were  not  introduced  without  trauma  However,  when 
It  was  finally  realized  that  the  metal  had  to  be  absolutely  clean 
and  the  coatings  were  properly  applied  under  carefully  con- 
trolled conditions,  the  results  with  respect  to  prevention  of 
corrosion  of  steel  hulls  in  service  was  spectacular. 

Fuli-Scale  Wood  Mock-Ups 

On  submarines  full-scale  wooden  mock-ups  continue  to  be  used 
at  Electric  Boat  to  anange  equipment  within  comparmients  or 
modules,  to  lay  out  systems  within  the  compartments,  to  prepare 
pipe  templates  and  flow  paths  for  installing  machinery  and 
equipment  as  well  as  to  remove  it  for  servicing  While  computer 
aided  design  had  been  used  experimentally  with  success  in 
certain  instances  of  support  facility  design,  the  mock-ups  and 
traditional  paper  and  pencil  were  in  1990.  according  to  James 
Turner.  Electric  Boat's  president,  more  accurate,  faster  and  less 
expensive  than  CAD  for  finalizing  arrangements  within  com- 
partments 

At  Newport  News  also,  wood  mock-ups  have  until  recently 
continued  to  be  used  in  the  development  of  machinery  and 
equipment  arrangement  plans  A  company-developed  3D 
modeling  technique.  VIVID,  is  now  used  for  arrangement  and 
detailing  of  piping,  electncal  and  other  systems  within  compart- 
ments or  modules. 

Computer  Aided  Design  (CAD)  and  Critical 
Path  Methodology 

Three  recent  and  excellent  papers  illustrate  bow  application  of 
these  developments  in  the  state  of  the  art  are  now  being  used  to 
advantage  in  the  design  and  construction  of  complex  ships  to 
advantageously  interlink  all  aspects  of  ship  design  and  con- 
struction methods 

•  "Concurrent  Engineering.  Total  Management  in 
Design"  [13] 

•  "The  Application  of  Critical  Path  Methodology  to 
Management  of  Ship  Design  Programs"  [20] 

•  "SEAWOLF  Design  for  Modular  Construction"  [21], 
These  efforts,  in  part  inspired  by  Navy-sponsored  programs 

which  have  encouraged  computer-assisted  planning  and 
management  in  support  of  basic  pnnciples,  convince  me  that 
the  Navy  and  industry  are  indeed  advancing  the  stale  of  the  art 
of  shipbuilding  management  and  that  the  wonderful  human 
brains  on  which  we  have,  in  the  past,  bad  to  rely  to  fill  too  many 
gaps  in  our  management  and  engineering  "tooling"  can  indeed 
be  more  effectively  supported  across  the  board  in  efficiently 


planning  and  producing  all  classes  of  ships  of  optmium  quality 
on  lime  and  within  budget 

Where  the  cost  effectiveness  of  these  computer  applications 
lies  apparently  remains  to  be  seen 

Finite  Element  Analysis  and  Other  Advanced 
Technology  Applied  to  Ship  Structures 

Following  the  development  of  the  Quincy  LNG  tanker  spheres 
using  finite  element  analysis,  this  design  method  soon  spread 
Through  its  use.  designers  could  and  did  reduce  scantlings,  and 
therefore  ship  construction  costs,  to  a  considerable  degree, 
without  impairing  the  strength  of  the  ship  at  sea  But  the  criteria 
incorporated  in  Classification  Society  rules  and  developed  over 
10  or  so  decades  of  empirical  steel  ship  design  development 
included  factors  of  safety  built  into  the  scantlings  What  was 
forgotten  was  the  ability  of  these  ships' conservatively  designed 
hulls  to  withstand  localized  impacts  such  as  damage  inflicted 
by  contact  with  piers,  bollards,  and  low-energy  groundings  A 
good  example  of  a  ship  with  overly  reduced  scantlings  was  the 
33,000  DWT  tanker  ALVENUS  (now  CRIMSON  IGNG). 
which  grounded  so  lightly  in  the  Ship  Canal  to  Lake  Charles. 
Louisiana,  in  1984  that  the  crew  was  unaware  of  the  impact 
The  bow  was  broken  off,  the  main  deck  crumpled,  and  10.000 
barrels  of  oil  were  spilled' 

But  that  which  was  taken  out  of  the  scantlings  by  finite 
element  analysis  could  be  put  back  in  -  in  the  right  places  - 
using  the  same  technique' 

To  their  great  credit,  the  American  Bureau  of  Shipping  has 
impressively  addressed  these  problems  in  a  positive  manner  in 
theu-  ABS  RULES  2000  program  for  the  enhancement  of  ship 
safety  Tbeirprogramtodatecan  best  be  summarized  by  borrowmg 
from  their  February  1993  Acuvity  Report  [29],  as  follows. 

The  objective  of  RULES  2000  is  to  improve  ship  safely 
through  the  use  of  advanced  technology  This  is  being 
achieved  through  the  modernization  of  ABS  Rules  using 
state-of-the-art  analytical  techniques,  development  of  ad- 
vanced design  resources  for  the  marine  industry,  and  tech- 
nical support  services  for  customers 

Under  RULES  2000.  ABS  has  already  produced  several 
particularly  noteworthy  advancements  One.  first  offered  to 
the  public  in  1991,  is  the  Dynamic  Loading  Approach  (DLA) 
-  a  "design-by-analysis"  procedure  for  more  accurate 
modeling  of  expected  ship  loads  and  dynamic  stresses  than 
with  traditional  methods  DLA  allows  a  more  rational  dis- 
tnbution  of  material  in  the  bull  structure  and  results  in 
conservatively  biased  scantlings 

Note:  The  Dynamic  Loading  Approach  is  already  being 
successfully  applied  in  practice  [26]. 

A  second  phase  of  RULES  2000  has  been  an  ...  undertaking 
parallel  to  DLA  to  enhance  the  applicability  of  traditional 
ABS  hull-structure  requirements  through  the  development 
of  strength  criteria  for  all  large  commercial  vessels  based  on 
a  first -principles  engineering  approach.  This  will  allow 
designers,  for  the  first  time,  to  have  access  to  a  thorough 
quantification  of  stresses  that  may  exist  in  a  ship's  structure 
The  project's  current  concentration  is  on  tankers,  and  will 
be  followed  by  bulk  carriers  and  other  ocean  vessel  types- 

This  second  phase  of  RULES  2000  has  ...  resulted  m  the 
release  of  the  Guide  for  the  Fatigue  Sirengih  Assessment  of 
Tankers...  [T]his  guide,  with  supporting  PC-based  software. 
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IS  (already)  benefiting  owners  and  designers  in  uUimately 
reducing  instances  of  fatigue-related  problems 

Next  under  this  phase  of  RULES  2000  will  be  the  publica- 
tion of  a  su^ength  guide  for  advanced  dynamic  design  and 
evaluation  of  double-bull  tanker  structures.  This  revolution- 
ary design  tool,  accompanied  by  its  dedicated  applications 
software  for  personal  computers,  will  allow  designers  to 
address  designs  in  terms  of  fatigue,  yielding,  and  buckling 
demands  to  be  resisted  by  the  bull  structure,  leading  to 
improved  design  and  enhanced  structural  safety. 

Double-Bottomed  and  Double-Hulled  Oil 

Tankers 

Prelude 

The  double-hull  tanker  saga  began  in  1970  when  the  oil  com- 
panies were  lobbying  Congress  for  legislation  to  enable 
development  of  North  Slope  oil  and  its  shipment  from  Valdez 
The  requu-ement  for  double  hulls  for  ships  on  that  run  had  been 
in  the  US  House  and  Senate  enabling  bills,  but  was  taken  out 
as  a  function  of  oil  company  lobbying 

The  lUCO  Conference  of  1973  (Marpol) 

Following  the  TORREY  CANYON  disaster  in  1967.  there  was 
worldwide  recognition  that  drastic  measures  had  to  be  taken  to 
minimize  oceanic  oil  pollution  resulting  from  accidental 
groundings  and  collisions,  as  well  as  deliberate  discharge  of 
oily  ballast  at  sea  Thus,  the  main  objective  of  the  conference 
was  to  achieve  by  1975.  if  possible,  but  certainly  by  1980.  "the 
complete  elimination  of  willful  and  intentional  pollution  of  the 
sea  by  oil  and  other  nonious  substances  as  well  as  the  minimiza- 
tion of  accidental  spills." 

In  preparation  for  the  meeting,  a  comprehensive  U  S 
government/industry  study  found  double  hulls  and  double  bot- 
toms were,  in  that  order,  the  way  to  go  from  an  envu-onmenlal 
point  of  view  But  the  cost  studies  and  economic  analysis  were 
based  on  overstated  and  unsubstantiated  estimates,  made  in 
Japan,  of  the  construction  costs  for  double-hulled  ships  The 
Japanese  shipyard(s)  who  made  the  estimates  had  had  no  ex- 
perience in  building  double-hulled  or  even  double-bottomed 
ships  No  effort  was  made  to  check  the  estimates  against  those 
of  the  Quincy  Yard  of  General  Dynamics  and  of  Sun  Ship,  who 
bad  double-hull  projects  well  underway,  or  of  other  US 
shipyards  with  eipenence  in  building  double-bottomed  ships 
Nor  did  the  economic  analysis  mclude  any  allowances  for  the 
environmental  damage  from  oil  spills  and  discharges  (27] 
Exxon's  fierce  corporate  opposition  to  the  double-hull  tankers 
over  the  last  two  decades  is  reported  to  have  stemmed  from  this 
study  in  which  they  were  participants' 

Also,  there  was  impressive  evidence  from  the  studies  of  30 
actual  oil  pollution  casualties  in  U.S.  waters  This  evidence, 
summarized  in  a  1973  paper  by  James  C  Card,  found  that 
double  bottoms  alone  would  have  effectively  prevented  outflow 
in  27  of  the  30  casualties  128]  These  findings  have  never  been 
challenged  Every  subsequent  grounding  of  double-hulled  ships 
has  confirmed  them! 

In  June  1973  the  Coast  Guard  issued  an  advanced  notice  of 
a  proposed  rulemaking  that  would  require  segregated  ballast 
and  double  bottoms  The  US  then  proposed  adoption  of  these 
regulations  at  the  IMCO  conference  of  1973  The  IMCO  tech- 
nical committee  rejected  it  for  economic  and  technical  reasons, 
but  recommended  segregated  ballast  tanks  for  tankers  over 


70.000  DWT  and  improvements  in  "load  on  top'  requirements. 
The  technical  reasons  against  double  bottoms  had  to  be  spe- 
cious on  the  face  of  them  Double  bottoms  had  been  incor- 
porated into  conunercial  ships  since  the  dawn  of  iron  ship 
construction  All  who  had  built  them,  including  the  writer,  and 
certainly  many  of  Exxon's  technical  staff,  knew  from  ex- 
perience that  they  were  easier  to  build,  no  more  costly,  and.  if 
properly  engineered,  could  be  less  costly  than  their  single- 
hulled  ships  In  1974.  the  then  president  of  NASSCO.  C,  L 
French,  testified  before  Congress  that  the  incremental  cost  of 
building  a  double-hull  versus  a  single-hull  tanker  was  less  than 
2  percent  Also,  double  hulls  for  chemical  tankers  had  long 
since  been  mandated,  and  at  least  24  of  them  have  been  built  in 
the  US  since  WWn.  Forty-six  oil  tankers  with  double  bottoms 
were  built  in  the  US  in  the  decade  from  1980  to  1990  The 
26.000  DWT  GREAT  EASTERN,  conceived  by  Isambard 
Brunei  and  launched  in  1858.  was  double  hulled  The  lon- 
gitudinal subdivision  therein  was  watertight.  Shortly  after  being 
put  into  service,  it  survived  an  encounter  with  the  then  un- 
charted rock  off  the  tip  of  Long  Island  Sound,  which  rock  still 
carries  its  name  An  80-foot  gash  was  ripped  longitudinally 
through  one  of  the  watertight  bays  The  bay's  damage  was 
repaired  in  the  water  using  a  cofferdam 

The  US  delegation  did  not  go  on  record  as  opposed  to  the 
technical  committee  "recommendation."  nor  did  the  U.S. 
government  take  unilateral  action  to  invoke  the  regulations  for 
ship  trading  to  the  US  Thus,  the  main  objective  of  the  1973 
conference  w'as  negated 

The  Sun  Shipbuilding  ECOLOGY  Class  Tanl<ers 

In  1970.  and  in  anticipation  of  the  flow  of  oil  from  the  North 
Slope  via  Valdez.  Sun  Shipbuilding  &  Dry  Dock  Co  signed  a 
three-year  contract  of  affreightment  with  Sohio.  by  then  a 
subsidiary  of  British  Petroleum,  to  transport  oil  from  Valdez  to 
the  US  markets  Sun's  president.  Paul  Atkinson,  felt  that  for 
safety's  sake  and  economy  of  operation,  the  ship  should  be 
double-hulled  The  PRINCE  WILUAM  SOUND  was  delivered 
in  1975.  and  put  in  service  on  the  Valdez  run  in  1977.  when  the 
terminal  then  became  operational  Two  others  followed  the 
TONSINA  in  1978  and  the  KENAI  m  1979  These  bank- 
financed  and  owned  sister  ships  were  put  in  the  Valdez  service 
by  SOHIO  under  time  charter,  but  have  since  been  withdrawn 
from  that  service.  The  ships  are  reported  to  have  lived  up  to 
expectations  Their  construction  cost  was  less  than  5  percent 
greater  than  the  cost  their  single-hulled  counterparts 

While  LNG  tankers  with  double  hulls  continued  to  be  built 
in  the  US  in  the  1970s  and  into  the  1980s,  no  other  double- 
hulled  oil  tankers  have  since  been  built  in  the  U.S. 

The  Studds/Magnuson  Bills/President  Carter's 
Initiative/IMCO  1978 

From  a  regulatory  point  of  view-,  the  subject  of  double  hulls 
remained  dormant  until  December  15,  1976.  when  the  ARGO 
MERCHANT  ran  aground  off  Nantucket  and  spilled  23.000 
tons  of  #6  fuel  oil.  This  was  followed  by  the  SANSINENA 
explosion  in  Los  Angeles  Harbor  on  December  17.  and  then  a 
series  of  nine  serious  accidents  involving  oil  spillage  in  U.S. 
waters  over  the  next  two  months  The  public,  including  the 
writer,  was  enraged,  and  demanded  congressional  action  man- 
dating double  bottoms,  at  least  The  Studds  (House)  and  Mag- 
nuson  (Senate)  bills  resulted  The  Magnuson  Bill  requiring 
double  hulls  passed  in  the  Senate  The  Studds  bill  in  the  House 
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was  compromised  lo  exclude  the  double  hull  provision  The 
compromised  bill  required  double  bottoms  only 

An  aroused  President  Carter  in  a  March  1977  message  to 
Congress  {the  Presidential  Initiatives)  included  ainong  other 
measures  "Reform  of  ship  construction  standards  to  include 
double  bottoms  and  segregated  ballast  on  all  new  tankers  over 
20.000  DWT  tons  "  In  May  1977,  the  Coast  Guard  published 
proposed  new  regulations  incorporating  these  requirements 
Hearings  were  held  and  they  were  made  ready  to  issue 

The  Presidential  Initiatives  had  also  included  a  call  for  a 
special  international  conference  lo  deal  with  the  problems  of  oil 
pollution  from  tankers  (in  retrospect  a  major  strategic  enorl). 
The  meeting  apparently  could  not  be  scheduled  until  1978  By 
the  tune  the  conference  was  held,  "international  and  domestic" 
opposition  to  the  double  bottom  provision  had  been  or- 
chestrated to  such  a  degree  by  Exxon  and  the  American 
Petroleum  Institute,  thai  the  U  S  government  stood  alone  on 
the  subject  and  the  delegation  headed  by  the  late  RAdm  Benkert 
caved  in.  and  did  not  go  on  record  as  opposed  (the  second  tune 
in  5  years') 

Tiie  US  delegation  had  apparently  swallowed  the  fiction 
that  single-hulled  tankers  would  be  as  safe  as  double-hulled 
tankers  on  the  dangerous  Valdez  run -i/extra  precautions  were 
taken  in  navigation  Back  in  the  U  S  .  the  Coast  Guard  quickly 
and  permanently  deep-sixed  the  regulation  Heavily  involved 
with  other  environmentally  oriented  efforts.  I  was  not  to  be- 
come aware  of  this  shameful  episode  for  eleven  years  The  1978 
IMCO  Conference  results  were  reported  by  W  D  Snider  [25). 

The  Oil  Pollution  Act  of  1990 

When  the  EXXON  VALDEZ  hit  Bhgb  Reef  in  Prince  William 
Sound  in  March  1989  and  dumped  250.000  barrels  of  oil  into 
It.  there  was  more  than  a  public  outcry  Responsible  journalists 
such  as  Matthew  Wald  of  The  Nev^'  York  Times,  quickly  un- 
covered the  fiction  with  respect  lo  single-hulled  tankers  that 
Exxon  had  been  promoting  since  1972  [30]  In  May  (awakened 
like  Rip  Van  Winkle)  I  pointed  out  to  my  Congressman.  Gerry 
Studds.  that  he  should  try  again  -  but  this  time  call  for  double 
hulls  I  cited  the  grounding  of  the  LNG  carrier  LNG  TAURUS 
(see  page  28)  as  but  one  example  of  double-hull  efficacy  m 
high-unpact  groundings.  Bills  were  soon  introduced  in  the 
House  and  Senate. 

The  House  bill  called  for  double  hulls  to  be  mandated  for 
new  ships  immediately,  and  the  pbase-in  of  double  bottoms  for 
existing  ships  over  seven  years,  The  Senate  version,  as  a  result 
of  hard  lobbying  by  the  oil  industry  (they  apparently  found  it 
easier  lo  lobby  100  senators  as  opposed  to  435  representatives), 
called  for  a  year  of  study  by  the  Department  of  Transportation 
before  deciding  on  double  bottoms  or  other  alternatives,  and  a 
wait  of  15  years  before  the  enlue  fleet  was  upgraded'  Then,  for 
over  a  year,  there  were  bearings  galore  and  intensive  lobbying 
on  both  sides  On  the  double-hull  side  there  were  arrayed  not 
only  environmental  groups,  but  the  Shipbuilders  Council  of 
America  representing  the  bulk  of  the  remaining  US  shipyards 
I  personally  decided  that  in  the  public  interest  I  would  attempt  by 
letter  and  phone  to  educate  the  staff  members  of  the  Committees 
on  technical  aspects  of  single-  and  double-hull  tankers,  and  I  did. 
Excellent  mvesligative  reporting  in  the  press  (The  V/all  Streef 
Journal  being  a  conspicuous  exception)  educated  the  public. 

On  August  18.  theOil  Pollution  Act  of  1990  bad  been  passed 
by  both  houses,  and  became  public  law  101-380.  signed  by 
President  Bush  [31]  The  important  requirement  for  double 
hulls  for  alt  new  construction  was  in  there,  but  with  important 
modifiers   the  phase-out  of  older,  single-hull  vessels  was  ex- 


tended, and  other  provisions  affecting  tanker  design  were  also 
spelled  out 

(1)  Other  ReqliREMEVTS  -  Not  later  than  6  monlhs  after  ihe  daie 
of  enacimenl  of  this  Aci  ihc  Secretary  shall  delermioe.  based  on 
recommendauODS  from  the  .Sauooal  Academy  of  Sciences  or  other 
qualified  orgaoizaiions,  whether  other  structural  and  operalicnal 
tank  vessel  requirements  will  provide  protection  lo  the  manne  en- 
viron meni  equal  to  or  greater  than  that  provided  by  double  hulls,  and 
shall  report  to  the  Congress  thai  deierminaiion  and  recommendations 
for  legislative  action 

(2)  Review  a.sd  Assessment  -The  Secretary  shall  - 

(A)  periodically  review  recommendations  from  the  National 
Academy  of  Sciences  and  other  quabfied  organizations  on  methods 
for  further  increasing  the  environmenul  and  operauonal  safety  of 
unk  vessels. 

(B)  not  later  than  5  years  after  the  date  of  enactment  of  this  Act, 
assess  the  impact  of  this  section  on  the  safety  of  the  marine  environ- 
ment and  the  economic  viability  and  operational  makeup  of  the 
maritime  oil  iransponauon  industry,  and 

(C)  report  the  results  of  the  review  and  assessment  to  the  Congress 
with  recommendations  for  legislauve  or  other  action 

The  National  Research  Council  Marine  Board 
Committee  on  Tank  Vessel  Design 

This  mandated  committee  first  met  on  November  6  and  7.  1990 
The  chauman  was  Dr  Henry  S  Marcus  of  MIT  The  vice 
chairman  was  William  O,  Gray  of  Skaarup  Shipping  Corpora- 
tion Gray,  in  the  1970s,  had  been  point  man  for  Exxon  m 
opposing  double  bottoms  for  tankers 

The  comimtiee  completed  its  work  on.  and  a  valuable  but 
somewhat  ambiguous  report  was  issued  on.  February  12.  1991 
132]  It  slated  "that  they  did  not  identify  any  design  as  superior 
to  double  hulls  for  all  accident  scenarios  "  It  recommended 
further  research  and  noted  thai  some  members  favored  the  lOT 
DW  DS  "mid  deck"  approach  as  a  possibility  worth  exploring, 
and  that  this  should  be  accomplished  under  IMO  auspices 
before  the  Coast  Guard  took  action  on  OPA-90  (i  e  ,  delivering 
a  report  to  Congress!)  as  required  by  the  bill. 

In  the  opinion  of  the  writer  and  of  others,  the  committee 
undenated  the  ability  of  double-bulled  tankers  to  withstand 
high-energy  groundings  without  rupturing  the  inner  bull,  and 
therefore  spilling  oil  or  other  cargo  -  notable  examples  being 
two  high-energy  groundings  of  LNG  tankers  and  one  of  a  cargo 
ship  with  a  double  hull,  and  indeed  that  of  the  GREAT  EAST- 
ERN (See  Figure  13.  page  41.)  There  have  been  several  others. 
None  have  caused  rupture  of  the  inner  hull. 

The  IMO  Comparative  Study  of  Tanker  Designs 

The  IMO  study  of  tanker  designs  alternative  to  double  hulls 
centered  on  the  mid-deck  tanker  concept  of  Mitsubishi.  Japan. 
A  worldwide  program  on  it  was  largely  funded  by  Exxon 
through  INTERTANKO.  and  the  Oil  Company  International 
Marine  Forum  A  large,  international  sieenng  committee  in- 
cluded Dr  Henry  Marcus  and  W  O  Gray  Amendments  to  the 
regulations  of  MARPOL  73/78  to  include  the  mid-deck  tanker 
as  the  equivalent  of  a  double  hull  were  approved  by  IMO  at  a 
meeting  in  March  1992.  RAdm  Henn  reserved  the  position  of 
the  US.  delegation  on  all  provisions  of  the  amended  regula- 
tions, and  stated  that  it  would  not  consider  any  amended  MAR- 
POL  provisions  which  are  inconsistent  with  the  Oil  Pollution 
Act  of  1990  (Hurrah,  at  last!)  Further  -  after  extensive  prob- 
abilistic analysis  of  double-bull,  mid-deck  and  other  tanker 
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design  configurations  done  by  Herbert  Engineering  under  the 
sponsorship  of  the  Coast  Guard  ADM  Kime,  the  Coast  Guard 
Commandant,  issued  the  long-awaiied  report  to  Congress  m 
January  1993  The  report  comes  down  emphatically  in  favor  of 
double  hulls  It  is  disappointing,  however,  from  a  safety  view, 
that  neither  the  Coast  Guard  nor  IMO  regulations  for  double 
hulls  increases  the  required  double-bottom  and  double-side 
width  with  the  size  of  the  vessel  Most  independent  experts 
would  recommend  ^iS  or  2  meters,  whichever  is  greater!  It 
certainly  would  be  sensible 

The  High  Price  of  Oil  Industry  and  Government 
Irresponsibility 

Implementation  of  the  objectives  of  IMCO  1973  was  set  back 
19  years  by  the  above-described  shenanigans  which  resulted  in 
failure  by  both  government  and  industry  as  a  whole  to  take 
obvious,  reasonable,  responsible,  and  timely  actions  to  provide 
double-bottom  and/or  double-hull  tankers  as  soon  as  it  became 
obvious  that  they  could  importantly  limit  oil  spills  from  col- 
lisions and  groundings  The  principal  result  has  been  immense 
and  accelerating  damage  to  the  world's  environmental  and 
ecological  viability  -  which  could  have  been  avoided  A  secon- 
dar>  result  was  the  complete  collapse  of  the  commercial  ship- 
building industry  m  the  United  States  in  1988 

Worldwide  Double  Hull  Construction 

The  fu-st  owner  to  commit  to  double-hulled  tankers  following 
the  EXXON  VALDEZ  disaster  was  the  Conoco  Oil  Division  of 
duPonl,  who  ordered  two  95.000  double-hulled  ships  to  be  built 
in  Korea  They  did  this  prior  to  OPA  1990. 

Worldwide,  the  mounting  bst  of  double-hulled  ships  is 
beginning  to  be  impressive  Under  ABS  class  alone  there  are 
38.  14  of  them  completed  in  1992.  and  an  additional  38  are  on 
order  As  of  November  1992.  according  to  Lloyds'  Green  List. 
98  double-bulled  oil  tankers  ranging  between  6.000  and 
300.000  DWT  were  on  order  worldwide 

The  first  two  double-hulled  VLCCs  have  already  been 
delivered,  the  first  the  ODENSE  UNDO  from  Odense  shipyard 
in  Denmark,  and  the  second  the  AROSA  in  January  of  this  year 
from  Hitachi  Zosen  in  Japan. 

I  have  no  data  on  the  number  of  single-hulled  oil  tankers 
ordered  worldwide  since  OPA  1990  I  believe  it  is  a  relatively 
low  number  There  have  been  no  -mid-deck"  oil  tankers  ordered 
as  of  this  writing. 

OPA  1990  as  a  Stimulus  to  U.S.  Tanker 
Construction 

Alibis  writing,  three  years  have  passed  since  OPA  1990  created 
a  world  market  for  double-hulled  tankers  Yet,  despite 
worldwide  construction  thereof  (see  below),  there  have  been  no 
construction  starts  in  the  U  S  This  would  confuTn  that  the  US 
commercial  shipbuilding  industry  as  we  have  known  in  ihe  past 
few  decades  is  more  than  monbund  It  is  dead  This  is  not  all 
bad.  as  suggested  by  independent  naval  architect  William  du- 
Barry  Thomas  in  a  paper  entitled.  "A  New  Business  Ethic  for 
U.S  Yards-  [33J 

At  least  three  advanced  double-hulled  ship  designs  have 
been  or  are  being  developed  which  contemplate  construclion  in 
U.S.  facilities  They  are 

•  The  ECO.  Inc  ,  design  of  a  40.000  DWT  tanker  for  US 
service. 


•  The  MarC  Guardian  proprietary  design  using  standard 
cellular  subassemblies  for  tankers  from  40.000  - 
320.000  DWT.  U  S  -flag  tankers  and  a  comprehensive 
manufacturing  plan  therefor. 

•  The  KVAERNER-MASA  Marine  Design  which  a  joint 
venture  of  Ole  Skaarup  and  McDermoii  Corporation 
(US.  Shipbuilding  Corporation)  proposes  to  build  in 
modular  fashion 

There  are  undoubtedly  other  designs  under  development  under 
the  auspices  of  other  shipbuilders. 

The  ECO.  Inc..  Design 

ECO.  Inc  ,  of  Annapolis,  Maryland,  has  design  a  40.000  DWT 
double-hulled  tanker  for  US  service  incorporating  the  design 
concepts  of  the  late  Joseph  D  Pomcelli  (Pomcelli  was  one  of 
the  authors  of  the  1973  paper  reporting  the  landmark  in- 
dustry/interagency  study  of  1972,  which  confirmed  the  ments 
of  double-hull  and  double-bottom  tankers  for  effecting  pollu- 
tion abatement  [27]  ) 

The  ECO  design  is  the  first  US  design  to  have  been  com- 
pleted taking  advantage  of  the  American  Bureau  of  Shipping's 
■"Dynamic  Loading  Approach"  [26]  Its  ship-girder  strength 
(resistance  to  sagging)  is  60  percent  greater  than  an  equivalent 
single-hull  tanker  It  is  designed  for  long  life,  employs  mild 
steel  throughout  the  hull,  uses  mill  standard  plates  for  hull 
construction,  and  incorporates  advanced  technology  for  the 
mitigation  of  corrosion,  including  the  inerting  of  ballast  tanks. 
Preliminary  cost  estimates  for  the  ships  are  but  4  5  percent 
higher  than  the  equivalent  single-bulled  tankers. 

The  MarC  Guardian  Program 

The  propnetary  MarC  Guardian  design  and  its  associated 
manufacturing  processes  have  been  under  intensive  company- 
funded  development  since  1990  by  the  Metro  Machine  Corpora- 
tion of  Norfolk.  Virginia,  in  concert  with  Marinex  International 
of  New  York  Its  basis  is  the  highly  automated  serial  manufac- 
ture of  double-hulled  tanker  midbodies  of  longitudinal  cellular 
construction  using  standard,  mill  run  8'  x  60'  mild  steel  plates. 
(See  Figure  13.  page  41  )  Advantage  is  taken  of  a  curved-panel 
concept  invented  and  patented  by  Edmund  G  Tornay  In  1992. 
based  on  Navy  interest  in  the  design  for  possible  application  to 
naval  ships,  the  Metro  Machine  program  attracted  ARPA  fund- 
ing to  match  its  own 

Standard  50-ft  longitudinal  curved  panels  are  joined  to 
iransversally  stiffened  panels  of  like  overall  dunensions  in 
vertical  jigs  by  three-way  welding  using  a  Metro  Machine 
development  of  Lincoln  Electric's  electrogas  welding  process. 
This  single-pass  welding  procedure,  now  qualified  by  ABS  for 
three-way  welds,  takes  advantage  of  the  high  deposition  rate  to 
largely  eliminate  thermal  contraction  or  expansion  and  distor- 
tion during  welding  All  other  welds  for  structural  joining  are 
to  be  made  by  the  patented  "Transferred.  Ionized  Molten  Ener- 
gy" (TIME)  process  using  Fronius  (Austrian)  equipment.  The 
TIME  process  has  several  advantages,  including  very  high 
deposition  rates  and  the  eliminauon  of  weld  splatter 

An  integral  part  of  the  manufactunng  process  is  Metro 
Machine's  proprietary  noncontaminating  blasting  and  painting 
system  (CAPE)  This  system  is  also  applicable  to  all  other  ship 
construction  methods,  as  well  as  to  the  renewal  of  paint  systems 
dunng  overhaul  and  repairs. 

The  welded  and  coated  panels  are  progressively  joined  to 
make  cellular  bottom,  side  shell,  and  deck  assemblies  Then, 
along  with  a  bulkhead  assembly,  they  are  assembled  into  2.500- 
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Figure  13.    Examples  of  cellular  construction  in  double-hull  ships 


1  [  hlT'lLL 


The  GREAT  EASTERN  (1858) 


MarC  Guardian  (1993) 


Sole:  The  late  DavidAnion  ciied  ihe  GREAT  EASTERN  as  ao  ouutandinj  example  of  whai  could  be  accomplished  with  a  scien- 
iific  approach  to  the  design  of  double-hull  shjps  "  He  funher  notes  thai  ihe  designer,  Isambard  Bninel  was  one  of  the  first  to 
appi)  the  beam  theor>  to  ship  structural  desigo  [36] 


ton  modules  w  hich  are.  in  turn,  fulls  outfuied  The  modules  are 
launched  and  floated  into  posiuon  at  an  assemhl>  dr>dock. 
rotated  into  vertical  posiuon.  translated  to  join  the  previousl> 
erected  modules  in  the  dock,  and  welded  thereto  The  completed 
midbod\  IS  then  jomed  in  the  dock  to  the  completely  outfitted 
bCA  and  siern  lo  finish  the  ship 

Th^completed  ship  combines  enviromnentally  responsible 
features,  operational  cost  advantages,  and  what  could  be  the 
lowest  construction  costs  yet  achieved  anywhere  in  the  world 
Some  of  these  features  are 

•  Twin  screw  propulsion  (using  US  -manufactured  slow- 
speed  diesels)  to  enhance  avoidance  of  collisions  and 
groundings 

•  Long-life,  high-performance  coatings  oplimall>  applied 

•  Ease  of  inspection  and  mamtenance  of  ship  s  structure 

•  High  energy  absorption  by  hull  in  event  of  grounding 

•  Cargo  tanks  one-half  size  of  normal 

•  Hydrostauc  balance  capability  in  event  of  tank  rupture 

•  All  fuel  oil  stored  within  the  inner  bull 

Besides  Metro  Machine  and  Mahnex.  active  and  prospective 
participants  include: 

•  Ingalls  Shipbuilding  Division.  Pascagoula.  Mississippi 
(completely  outfitted  bow  and  stem  propulsion  and 
cargo  modules). 

•  Westinghouse  Corporation.  New  Orleans,  Louisiana 
(22.(X)0  HP  slow-speed  diesels) 

•  Bethlehem  Steel  Corporation.  Sparrows  Point. 
Maryland  (milled  steel  plates) 

•  A  broad  spectrum  of  marine  component  suppliers 
Meu^o  Machine  will  use  its  existing  plant  for  the  manufac- 
ture and  preoutfitting  of  deck  centerline  and  pipe  tunnel  as- 
semblies Double-bull  longitudinal  assemblies  will  be 
manufactured  and  assembled  mto  nudbody  modules  at  the 
former  Sun  Shipbuilding  site  in  Chester,  Pennsylvania  A 
Charleston.     South     Carolina,     facility     will    manufacture 


bulkheads  and  cargo  midbody  transition  assemblies  All  com- 
pleted modules  and  final  assemblies  will  be  integrated  into  the 
completed  ships  on  VLCC  launching  pontoons  al  the  Norfolk 
sue  The  initial  planned  production  rate  is  the  equivalent  of  four 
VLCCs  per  year  It  can  be  doubled  to  include  production  of  a 
mix  of  smaller  vessels 

US  Shipbuilding  Corporauon  Program 
At  this  writing  no  details  are  available  on  this  program,  except 
that  USSC.  as  in  the  Metro  Machine  design,  is  using  unidirec- 
tional, longituidinal  structure  build-up  from  standard  flat  plates 

I mpl  erne  mat  I  on 

Implementation  of  these  tanker  construction  programs  will  be 
discussed  under  "The  Present  and  Future  US  Shipbuilding 
Picture  " 


Leadership 

It  goes  almost  without  saying  that  the  success  or  failure  of  an 
enterprise  large  or  small,  global  in  scope  or  more  restricted, 
depends  on  the  qualities  and  vision  of  the  people  at  the  top.  This 
has  cenainly  been  true  in  the  shipbuilding  cases  mentioned  in 
this  paper 

The  moral  and  ethical  values  in  an  organization  start  at  the 
lop  This  also  applies  to  the  work  ethic  Owen  G  Young  of 
Genera]  Electnc  defined  the  high  price  of  leadership  as  being 
the  "burning  of  midnight  oil"  while  others  slept  This  is  certain- 
ly true  m  GE.  and  has  been  true  in  every  successful  shipbuilding 
effort  with  which  I  have  been  associated  or  have  observed  at 
close  range  In  turn,  the  diligence  of  the  rank  and  file  of  any 
organization  is  very  much  determined  by  the  consistent  applica- 
tion of  diligence  at  the  top 

Professional  pnde  in  accomplishment,  patriotism  (in  time  of 
crisis),  and  financial  incentive  properlj  conceived  and  ad- 
ministered can  contribute  in  varying  degrees  to  motivating  all 
levels  of  both  supervision  and  the  work  force  to  work,  har- 
moniously and  unselfishly,  to  their  highest  level  of  capability 
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One  powerful  weapon  is  lo  keep  all  levels  informed  of  the  aims, 
goals,  and  accomplishmenls  (including  financial)  of  the  or- 
ganization as  a  whole  Evenhandedness  from  top  to  bottom  in 
applying  ethical  standards  and  work  rules  is  also  essential 
Employee  participation  in  ownership  is  another  appropriate  and 
powerful  incentive 

The  same  precepts  apply  with  respect  to  the  role  of  govern- 
ment in  shipbuilding  We  have  seen  how  in  WWII  entre- 
preneurial effort  responded  lo  the  leadership  of  ADMs  Land  and 
Cochrane  We  have  seen  bow  government  leadership  in  the 
shipbuilding  field  has  waxed,  waned,  waxed,  and  waned  again 
in  the  50  years  since  the  start  of  WWH 

The  members  of  this  society  are  individually  and  collective- 
ly a  vital  part  of  the  shipbuilding  leadership  matrix  The  society 
has  throughout  its  history  taken  a  consistent  and  vital  role  in  the 
development  of  budding  naval  aichitecu.  marine  engineers,  and 
shipbuilders  The  US  Coast  Guard  and  the  American  Bureau 
of  Shipping  as  regulatory  and  rule-making  bodies  have  unremit- 
ting and  vital  responsibilities  and  leadership  roles  Congress 
demonstrated  its  responsibility  and  leadership  with  respect  to 
the  environment  with  OPA  1990  We  have  noted  the  private 
initiatives  already  substantially  demonstrated  stetruning  from 
OPA  1990  -  exemplified  by  Metro  Machine's  admirable 
development  program  Sadly  missing  from  the  matrix  at  this 
critical  juncture  are  the  White  House  and  the  Maritime  Ad- 
nunisuation  (MARAD) 


The  Present  and  Future  U.S.  Shipbuilding 

Picture 

Naval  Shipbuilding 

Substantial  advances  in  the  U.S.  state  of  the  art  for  naval  ship 
design  and  construction,  ship  overhauls,  and  the  management 
thereof  have  been  achieved  The  principles  and  practices  for 
effective  management  of  the  development,  design,  and  con- 
struction process  necessary  for  complex  naval  ships  and  their 
integrated  systems  have  been  proven  in  practice  and  docu- 
mented, but  not  always  applied  consistently  One  hopes  fun- 
damental principles  and  practices  have  been  sufficiently  well 
defined  and  illuminated  in  our  industry's  data  banks  so  that 
future  generations  of  ship  procurers  and  builders  -  despite 
changes  in  nomenclature  and  passing  fads  -  will  generate  a 
minimum  of  "wheel  reinvention  and  spinning"  when  and  if 
programs  requiring  the  building  of  extremely  complex  ships  in 
short  order  have  to  be  executed 

The  author  is  not  qualified  to  even  guess  as  lo  the  mix  of 
naval  combatant  and  auxiliary  ships  that  will  be  required  in  the 
future  or  how  that  will  affecl  pnvate  shipyards  Certainly  there 
will  be  fewer  for  a  while  as  a  function  of  the  cessation  of  the 
cold  war  and  the  lessons  learned  in  the  Gulf  War  Certainly  there 
should  be  a  lull  as  new  precepts  are  being  developed  and 
translated  into  concrete  plans- 

The  next  year  or  two  would  seem  to  be  an  ideal  time  for  the 
Navy  to  put  lU  house  in  order  organizationally  and  procedure- 
wise,  and  from  top  to  bottom.  In  my  opinion,  an  excellent  first 
step  was  made  in  1991  by  the  NAVSEA  study  initiated  by 
RAdm  Roger  B  Home.  "Strategic  Plan  for  Improving  the  Ship 
Design.  Acquisition,  and  Construction  Process"  [6]  I  assume 
this  has  been  ongoing  and  in  substantive  fashion  since  that  time 
The  effort  and  scope  should  be  broad,  and  should  be  intensified 
if  required  A  major  goal  should  be  organizational  simplicity 
and  clarity  Responsibility  for  ship  contract  plans  and  specifica- 
tions should  be  clearly  placed  m  NAVSEA  or  equivalent  and 


not  diffused  The  organization  should  have  the  technical 
"firepower"  to  discharge  its  responsibility  without  undue  farm- 
out  to  contractors  and  also  to  responsibly  appraise  that  which 
they  do  farm  out.  In  searching  for  a  model,  the  WWII  Bureau 
of  Ships  organization  plan  should  be  reexamined  Remember 
the  pre-WWH  lessons  of  top-heavy  destroyers  which  finally 
forced  the  consolidation  of  the  Bureau  of  Engineering  and  the 
Bureau  of  Construction  and  Repair  into  the  Bureau  of  Ships! 
The  BuShips  organization  worked  marvelously  well  through 
WWH  and  the  "golden  age"  of  submarine  development,  at  least 

In  general,  and  to  use  a  cunent  business  buzzword,  the  entire 
Navy  procurement,  paperwork,  and  decision  making  process 
should  be  "re-engineered"  to  take  out  unnecessary  layers  and 
redundancy  and  to  improve  communications.  (See  "Special 
Report  -  The  Technology  Payoff. "  Business  Week.  June  14. 
1993  [34].)  If  re-engineering  can  dramatically  reduce  span  time 
from  concept  to  commercialization  in  industry,  it  should  be 
possible  to  reduce  overall  span  times  from  concept  to  combat 
readiness  on  naval  vessels  back  to  those  of  the  POLARIS  era. 
The  approach  is  essentially  an  old-fashioned,  organized 
analysis  of  paperwork,  procedures,  and  approvals  including  the 
mediums  used  When  unessential  fiefdoms  are  identified  they 
should  be  eliminated.  It  would  also  be  extremely  beneficial  for 
a  specially  trained  and  qualified  team  to  revise  the  Armed 
Services  Procurement  regulations  and  MIL  specifications  lo 
ensure  that  they  are  written  in  plain  and  compelling  English, 
and  reduced  in  size  (See  John  Noga's  observations  on  page  16.) 
The  team's  basic  text  should  be  The  Elemenls  ofSryle  |35]  The 
team  should  also  review  and  edit  what  should  be  a  new  or- 
ganization manual  on  a  "concurrent"  basis 

Top  management  of  pnvate  shipyards  building  naval  ships  will 
have  to  be  selected  not  only  for  their  textbook  management 
skills,  but  most  of  all  for  their  proven  knowledge  of  the  ship- 
building business 

Commercial  Shipbuilding 

"Humpty  Dumpty  sat  on  a  wall 
Humpty  Dumpty  had  a  great  tall         ^ 
All  the  king's  horses  and  all  the  king's  men 
Couldn't  put  Humpty  Dumpty  together  again  " 
-  Ancient  Rhyme 

The  slate  is  now  clean  with  respect  to  commercial  shipbuilding 
in  this  country.  There  is  none.  Nevertheless,  there  are.  as  we 
have  discussed,  strong  private  initiatives  which  give  promise  of 
not  needing  construction  cost  differential  subsidies  if  a  com- 
bination of  national  policy  and  some  form  of  government  and 
private  financing  can  be  devised,  backed  up  by  suitable  guaran- 
tees, including,  most  importantly,  guarantees  of  heads-up  per- 
formance by  the  entrepreneurs  who  propose  to  build  the  ships 
-  in  this  case,  double-bulled  tankers. 

U.S.  Maritime  Policy 

We  have  mentioned  the  sporadic  White  House  interest  in 
American  shipbuilding  and  US  -flag  shipping  over  the  past  50 
years  (Or.  more  correctly.  217  years,  since  the  establishment  of 
the  republic  in  1776!)  I  remember  being  callously  told  by  a  key 
While  House  official  in  1970.  with  respect  to  pending  layoff  of 
7.000  or  so  Quincy  workers,  that  the  While  House  could  not 
possibly  care  less  about  them,  this  despite  the  fact  that  Nixon 
later  signed  the  Merchant  Marine  Act  of  1970  President  Clinton 
was  elected  in  large  part  on  the  basis  of  "jobs  -  jobs  -  jobs!" 
We  have  yet  to  see  how,  if  at  all,  this  pledge  will  help  the 
shipbuilding  industry,  which,  as  history  reminds  us.  is  a  solid 
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way  lo  creaie  worthwhile  jobs,  nor  have  we  heard  any  declara- 
tion of  strategic  or  national  policy  interest  in  US-  shipbuilding 
and  V  S  -flag  shipping 

The  U.S.  Maniime  Administralion  (MARAD) 
The  present  status  of  MARAD  is  utterly  deplorable  The  agency's 
functions  were  onginally  included  within  the  US.  Maritime  Com- 
nussion.  MARCOM,  estabbshed  in  1936.  which  reported  directly 
to  President  Roosevelt.  They  were  to  be  very  sbonly  organized  and 
developed  by  the  late  VAdm  Emor>'  S  Land.  USN  (Ret  )  VAdm 
Land  is  our  society's  shipbuilding  icon  As  summarized  in  this 
paper,  and  deaJt  with  in  depth  in  Lane  [4].  MARCOM  was  the 
driving  force  in  commercial  ship  design,  shipbuilding,  and  US  ■ 
flag  shipping  through  the  end  of  WWII  For  nearly  three  decades 
thereafter  it  was  a  major  force  Now  it  is  worse  than  dead  -  a  mere 
custodial  agency  ousfiled  somewhere  in  the  Department  of 
Transporudon  But  some  say  the  cost  differential  operating  and 
construction  subsidies  it  paid  out  helped  the  US  shipyards  logrow 
lax  and  self-destruct,  along  with  nearly  all  of  the  U.S  -flag  fleets. 
They  sincerely  think  that  the  idea  of  a  US  -flag  fleet  is  long  since 
past,  and  that  it  should  be  allowed  to  die  along  with  MARAD. 

Nevertheless,  as  originally  conceived  and  as  organized 
under  ADM  Land,  it  is  exactly  the  government  agency  needed 
to  execute  National  Maniime  Pohcy  if  there  were  even  a  chance 
of  National  Maritime  Policy  on  the  horizon  -  whether  this 
includes  reviving  subsidies  or  not! 

Nature  abhors  a  vacuum,  and  the  vacuum  represented  by  the 
ghost  of  MARAD  past  has  begun  to  be  filled  in  an  interesting 
manner  by  a  combination  of  the  Advanced  Research  Projects 
Agency  (ARPA)  and  Congress 

The  National  Shipbuilding  Iniiiative 
The  National  Shipbuilding  Initiative  is.  as  of  this  writing,  still 
a  concept  under  consideration  in  Congress.  It  could  be  a  major 
factor  in  the  revival  of  a  sound  American  shipbuilding  industry, 
and  competitive  in  world  markets  without  subsidy,  lead  to  the 
resurrection  of  U.S. -flag  merchant  shipping,  and  equally  impor- 
tant, create  productive,  well  paid  job  opportunities  on  an  ongo- 
ing basis 

Its  immediate  precursor  is  the  Defense  Reinvestment  Act, 
which  IS  aimed  at  jump-starling  a  nondefense  US.  technologi- 
cal and  manufacturing  base  to  at  least  offset  the  decline  in 
technological  employment  m  the  defense  industry  as  the 
defense  budget  declines  The  act  provides  for  the  distribution 
to  defense  contractors  in  12  areas  of  S600  million  based  on 
solicited  proposals  lo  be  submitted  in  July  1993  Shipbuilding 
is  one  of  the  areas  to  be  funded  The  lead  government  agency 
is  the  Advanced  Research  Projects  Agency  (ARPA). 

Of  interest  is  the  fact  that  a  precursor  lo  ihe  Defense  Rein- 
vestment Act  was  stimulated  by  the  Navy's  interest  m  certain 
of  the  MaiC  Guardian  design  features  for  application  to  naval 
auxiliary  vessels.  As  previously  noted,  this  resulted  in  the  1992 
investment  of  (D)ARPA  funds,  through  the  Cardarock  Division 
of  the  Navy  Surface  Warfare  Center  (CDNSWC).  in  the  MarC 
Guardian  R&D  program,  matching  the  then  significant  Metro 
Machine  investment  therein,  for  the  development  of  the  unique 
and  progressive  manufactunng  processes  required 

Public  Law  J02-482.  October  23.  1992 
Subiitle  D  of  this  law.  "Defense  Maritime  Logistical  Readi- 
ness." calls  for  an  interagency  working  group  for  the  "sole 
purpose  of  developing  and  implementing  a  comprehensive  plan 
to  enable  and  ensure  that  domestic  shipyards  can  compete 
effectively  in  international  shipbuilding." 


It  was  du-ected  that  this  be  established  not  later  than  March 
1.  1993.  and  that  it  include  representatives  from  all  appropriate 
agencies  the  DOD.  the  Stale  .  Commerce  ,  Transportation,  and 
Labor  Departments,  the  US  Trade  Represeniaiive.  and.  by 
gosh,  MARAD  It  actually  met  for  the  first  time  in  late  May. 
What  it  will  accomplish  remains  to  be  seen. 

The  White  House  Council  on  Sustainable  Development 
The  writer  would  strongly  recommend  that  the  newly  formed 
White  House  Council  on  Sustainable  Development  include  in 
its  considerations  the  U  S  sbipbuilding/U.S  -flag  shipping 
problem,  and  perhaps  formulate  and  recommend  how  to  best 
encourage  US,  shipbuilding  and  the  solid  jobs  which  it  would 
generate  if  reincarnated  The  White  House. could  then  decide 
whether  lo  revive  MARAD  and  the  terms  of  its  charier.  They 
might  do  well  to  recruit  representation  from  the  National 
Security  Council  to  participate. 

Various  Viewpoints 

Lester  Rosenblatt,  naval  architect  and  past  president  of  the 
Society,  put  forth  his  individual  views  with  respect  to  the  future 
of  U.S.  commercial  shipbuilding  and  U  S,-flag  shipping  in  a 
November  14.  1992.  speech  at  the  State  University  of  New  York 
at  Fort  Schuyler  [38].  He  makes  a  strong  case  for  a  large 
US  -built  and  operated  merchant  fleet,  and  emphasizes  that 
only  the  President  of  the  US  can  make  it  happen  This  state- 
ment is  certainly  true  if  history  is  a  guide.  He  identifies  as  a 
major  hurdle  to  a  U.S. -flag  fleet  without  subsidies  the  differen- 
tial in  manning  costs  -  US  and  foreign.  In  summary  he  says: 

"We  should  as  a  nation  within  the  parameters  of  marginally 
less  managed  trade  and  marginally  more  managed  trade 
maneuver  lo  create  without  the  subsidies  of  yore 
regulatory/legal/economic  conditions  to  make  it  possible  for 
U.S.  shipbuilding  and  shipbuilding  to  exist  and  even  be 
profitable." 

Captain  Warren  Leback  last  fall,  while  still  administrator  of 
MARAD.  recommended  thai  the  best  way  lo  creaie  several 
thousand  worthwhile  jobs  quickly  and  efficiently  would  be  to 
invest  S500  million  in  35  percent  construction  differential  sub- 
sidies for  double-hulled  product  carriers  of  30.000  -  40.000 
DWT  He  fell  that  such  a  program,  properly  managed,  could 
finance  the  production  of  20  product  carriers  per  year  for  a 
number  of  years.  Spread  among  five  existing  yards,  it  could  be 
implemented  very  quickly.  He  pointed  out  thai  an  ever-increas- 
ing amount  of  our  total  oil  imports  are  refined  products  (cur- 
rently ±50  percent),  as  opposed  lo  crude. 

Captain  Andrev,-  Gibson,  former  MARAD  administrator,  has 
expressed  the  view  that  it  is  too  late  to  revive  commercial 
shipbuilding  in  the  U.S..  except  for  a  diminishing  number  of 
Jones  Act  ships,  and  that  we  will  soon  see  the  remaining 
U.S. -flag  fleets  go  lo  foreign  flags. 

My  personal  view  is  that  the  United  States  needs  a  viable 
industrial  base  which  includes  heavy  industry  such  as  ship- 
building The  U.S  also  needs  an  economically  viable  US  -flag 
shipping  fleet.  I  am  confident  that  knowledgeable,  heads-up 
management,  adequately  financed,  can  produce  double-bulled 
ships  starling  with  product  carriers  and/or  crude  carriers,  and 
earn  a  respectable  long-term  return  on  investment.  I  think, 
based  on  my  own  experience  with  the  LNGs,  that  liule  if  any 
construction  subsidy  would  be  required.  If  shipyard  manage- 
ments are  entrepreneurial  and  develop  market  savvy  and  even 
begin  to  approach  their  potenlial  efficiency,  they  can  more  than 
compete  in  the  world  markets  for  double-hulled  ships,  wbicb 
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we  in  the  U  S  understand  how  best  to  produce  It  will  he  a 
challenging  task,  and  no  one  should  approach  il  without  being 
willing  to  pay  the  high  price  of  leadership  being  eternally 
vigilant,  progressive,  and  always  looking  at  least  10  years 
ahead  I  say  -  go  to  it'  Get  a  shipbuilding  renaissance  underway 
Identify  and  respect  the  hazards,  but  get  moving 

One  group  of  hazards  is  related  to  the  environmental  dangers 
we  all  face  One  of  them  is  discussed  below, 

Major  Hurdles  and  Hazards 
FiDaDcing 

Perhaps  the  major  hurdle  to  be  overcome  in  achievmg  the 
realization  of  most  pnvate  initiatives  with  respect  to  the  resus- 
citation of  US  shipbuilding  is  the  financing  of  the  develop- 
ment, the  facilities,  tooling,  and  initial  production  to  the  point 
of  positive  cash  flow  Smaller  enterprises  that  have  little  capital 
but  the  agility  to  move  fast  are  stymied  by  lack  of  fundmg  and 
the  extreme  dismierest  of  so-called  'Venture  capita]  "  Large  or- 
ganizations that  have  the  fmancial  resources  are  impeded  by  their 
sheer  size  and  mgramed  inertia  that  is  not  always  m  the  right 
direcuon  The  Econonruc  Development  Corporauon  is  no  longer  in 
existence  There  really  is  no  such  thmg  as  pnvate  venture  capita] 
anymore  The  Export-Import  Bank  fmances  production  of  planes 
and  locomotives  for  foreign  export  -  but  not  ships'  The  govern- 
ment fmanced  the  bail-out  of  the  Chrysler  Corporation  a  few  years 
ago.  and  did  not  get  hurl  Does  the  government  care  enough  about 
a  revival  of  commercial  shipbuUdmg  and  the  jobs  it  would  generate 
to  at  least  contnbute  the  guarantees  necessary  for  the  pnvate 
financing  of  its  renaissance'' 

Note:  All  of  the  above  notwithstanding,  the  shipyards  hi// 
require  superb,  dedicated,  and  unrelentingly  vigilant  manage- 
ment to  achieve  a  positive  cash  flow. 


years  as  a  function  of  government  regulatory  actions  This  will 
weaken  the  potential  market  for  oil  tankers. 

If  no  effective  uoWrf  action  (which  has  to  be  led  by  the  U.S.) 
IS  taken,  and  greenhouse  gases  are  not  stabilized,  we  could  face 
a  significant  environmental  disaster  within  the  same  time 
period  The  shock  will  affect  oil  imports  in  unpredictable  ways. 
(Simulation  modeling  may  be  useful  here!) 

There  is  also  an  ancillary  problem  It  is  coastal  flooding  as 
ocean  temperatures  rise  in  these  latitudes  as  a  function  of 
unrestrained  global  warming  When  and  how  do  we  plan  to  put 
shipyards  on  stilts? 

I  hope  anyone  who  feels  inclined  to  discuss  this  major 
problem  will  first  have  read  and  absorbed  Vice  President  Al 
Gore's  1992  book.  Earth  in  the  Balance  [31] 


Global  Warming 

Global  warming  and  world  population  growth  are  but  two  of 
the  major  interrelated  external  factors  -  both  in  the  environmen- 
tal classification  -  which  shipbuilding  management  and 
maritime  planners  should  include  in  theu"  business  planning 
networks  or  models  Both  of  these  problems  are  now  completely 
out  of  control  and  running  amuck  Real  programs  with  teeth  in 
them  must  be  instituted  hy  world  governments  to  solve  these 
problems  I  discuss  here  but  one  of  them  -  global  warming 
Actions  will  have  to  be  drastic  and  to  tight,  short-term  schedules 
to  solve  them.  These  steps  logically  will  require  reduction  in 
the  emissions  of  CO;  The  US  is  the  biggest  per  capita  culprit 
by  far  Effective  abatement  steps  will  reduce  present  conven- 
tionally-anived-at  forecasts  of  oil  imports  into  the  U  S.  This 
will,  in  turn,  affect  ship  marketing  and  production  programs 

At  the  Rio  Conference  last  year,  more  than  150  nations 
signed  the  Convention  on  Climate,  in  which  ihey  agreed  to 
stabilize  the  atmospheric  composition  at  levels  that  would  not 
cause  clunatic  change  of  ecological  significance  Stabilization, 
according  to  the  scientific  community,  would  require  ap- 
proximately 50  percent  reduction  from  1 990  levels  in  emissions 
from  use  of  fossil  fuels  No  nation  has  moved  to  make  such  a 
reduction  The  US  has  agreed  to  stabilize  its  own  emissions  at 
1990  levels  by  the  year  2000.  Such  a  step  is  constructive,  but 
far  from  what  is  required  to  stabilize  the  composition  of  the 
atmosphere 

The  transportation  sector  (including  ships,  by  the  way),  and 
automobiles  in  particular,  is  the  largest  producer  of  CO:  To 
effect  the  necessary  reductions  in  the  use  of  gasoline,  oil  im- 
ports will  have  to  be  drastically  reduced  over  the  next  seven 
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and  inventory  management  process  Lindsay  A  Fowler  was 
responsible  for  bringing  Electric  Boat  operations  in  these  areas 
up  to  par  and  a  great  deal  further  in  the  '50s,  including  the 
safeguards  {epitomized  by  his  own  absolute  rectitude)  against 
fraud  and  kickbacks  -  essential  when  there  is  so  much  tempt- 
ing cash  flow  He  later  did  the  same  for  American  Shipbuilding 
and  Ingalls 

I  had  hoped  to  discuss  management  systems  at  Bath.  Avon- 
dale,  NASSCO.  and  Newport  News,  but  will  have  lo  leave  that 
to  others  Also,  the  Great  Lakes  yards  deserved  attention,  as 
well  as  yards  along  the  waterways  and  smaller  salt  water  yards 
Not  the  least  of  the  latter  is  Luther  Blount's  wonderful,  no-non- 
sense yard  in  Warren,  Rhode  Island,  built  from  scratch  with 
Yankee  ingenuity  over  the  decades  we  speak  of.  and  entirely 
financed  from  its  earnings  even  to  this  day! 
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The  dominating  aspect  of  shipbuilding  during  the  last  50 

years  has  been  a  repeat  of  the  feast  and  famine  cycles  which  had 

prevailed  since  Civil  War  days.   Many  wonderful  ships  were 

conceived,  engineered,  and  built  during  the  period,  but 

construction  of  ocean-going  commercial  ships  finally  expired 

several  years  ago,  as  shown  in  Figure  T-1,  even  as  U.S.  technical   T-1 

leadership  in  shipbuilding  peaked.   U.S. -flag  shipping  is  on  the 

verge  of  extinction,  destroyed  by  excesses  in  labor  costs  and  the 

continued  subsidization  thereof.   Whether  commercial  shipbuilding 

will  be  revived  is  an  open  question.   Naval  shipbuilding  will  be 

sharply  curtailed. 

It  is  of  historical  interest  that  the  industrial  strength 
which  made  the  splendid  World  War  II  shipbuilding  record 
possible  can  be  traced  directly  to  its  source--Colonial 
shipbuilding  in  New  England.   Shipbuilding  and  the  resultant 
shipping  industry  started  in  the  early  seventeenth  century. 
That  early  shipbuilding  effort  was  made  by  the  colonists  out 
of  pure  necessity--do  or  die.   Only  by  building  vessels 
could  the  fisheries  and  abundant  timber  be  exploited  by 
trading  the  harvest  with  Europe  and  Englcind  for  tools  and 
other  necessities  for  the  colonists.   Both  shipbuilding  and 
shipping  all  along  the  coast  was  a  matter  of  mamy  individual 
private  initiatives  of  heroic  nature.   It  had  to  be  done  for 
survival,  despite  royal  strictures  against  Colonial 
shipbuilding  and  shipping,  and  it  was.   From  it,  over  a 
hcuidful  of  decades,  grew  the  great  shipping,  mercantile,  and 
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banking  enterprises  of  individual  families  headed  initially 
and  invariably  by  the  more  successful  of  the  early 
shipbuilding/shipping  entrepreneurs.   It  was  the  profits 
earned  from  shipping  that  financed  the  successful  war  of 
revolution  against  the  British,  and  subsequently  the 
industrial  revolution  in  the  United  States.   The 
Puritan/Quaker  work  ethic  and  moral  standards  and  individual 
integrity  were  also  a  major  factor  in  the  success  of  the 
Colonial  shipbuilding  and  shipping  miracle.   But  it  would 
not  have  been  possible,  had  the  colonists  not  been  able  to 
exploit  seemingly  inexhaustible  resources  in  virgin 
territory.   The  colonists'  practice  of  "free  enterprise" 
underlay,  at  least  in  part,  the  development  of  the  free 
enterprise  theory  as  published  by  Adam  Smith  in  The  Wealth 
of  Nations  in  1776. 

It  would  be  nice  to  think  that  by  polishing  up  the  old 

Yankee  virtues  (a  work  ethic,  high  moral  standards,  and 

individual  integrity)  and  applying  them  in  a  spirit  of  free 

enterprise  as  we  know  it,  we  could  revive  a  shipbuilding  industry 

utilizing  our  unsurpassed  know-how.   The  ABS  is  taking  the  lead 

worldwide  in  providing  design  tools  and  rules  for  producing  new 

ships  which  will  provide  the  greatest  degree  of  safety  of  "life, 

property,  and  the  environment."   But  conditions  have  changed,  and 

it  will  not  be  all  that  easy.   Continental  natural  resources  have 

been  importantly  exploited.   Technology  has  enabled  larger  ships 

which  economics  of  size  dictate.   The  larger  ships  may  not  be 

more  complex,  but  new  facilities  and  tooling  to  take  advantage  of 

new  processes  will  be  needed,  and  substantial  financing  will  be 

required.   Continental  natural  resources  have  been  importantly 

exploited.   It  is  already  apparent  that  operating  subsidies  will 

not  be  continued  in  any  form,  nor  will  construction  differential 

cost  subsidies.   The  time  advantage  that  a  going  industry  could 

have  enjoyed  in  the  market  for  double-hulled  tankers  created  by 

OPA  '90  has  been  importantly  eroded.   As  of  this  writing 
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(9/7/93),  it  is  an  open  question  whether  Title  XI  guarantees  will 
be  available  even  in  connection  with  the  financing  of 
shipbuilding  facilities.   Vice  President  Gore's  National  Policy 
Review  was  released  September  7,  taking  the  position  that 
Congress  should  deregulate  the  U.S.  maritime  industry. 

I  suggested  in  my  paper  that  the  size  and  timing  of  the 
future  market  for  ships  of  all  kinds  (including  double-hulled 
tankers)  was  inextricably  linked  to  world  population,  global 
warming,  and  their  associated  problems.   I  believe  shipping 
patterns  and  requirements  for  other  types  of  ships  will  be 
similarly  affected  by  what  is  done  or  not  done  relative  to 
overriding  external  factors.   I  think  achieving  a  stabilized 
environment  is  orders  of  magnitude  more  important  to  the  solving 
of  the  future  of  U.S.  shipbuilding  than  resolving  the  current 
diametrically  opposed  views  of  the  administration  and  Congress, 
important  though  that  is. 

A  stable  environment  is  the  major  prerequisite  to  successful 
entrepreneurial  planning  of  any  kind,  including  shipbuilding. 
Therefore,  I  want  to  enlarge  a  bit  on  the  subject  of  population 
growth  and  global  warming,  as  mentioned  in  the  paper. 

First,  Uncontrolled  Population  nrnwth   The  whole  future  of    T-2 
life,  commerce,  and  industry  on  this  planet  is  linked  to  this 
phenomenon.   But  mankind  is  literally  incapable  of  limiting 
uncontrolled  growth — all  atten^ts  to  do  so  by  reason  or  edict 
have  failed.   Thus,  the  horror  picture  before  you.   The  many 
aspects  of  overpopulation,  including  its  environmental  effects, 
are  global,  grim,  and  tragic  to  most  of  those  thus  placed  on  this 
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earth  at  the  present  rate  of  250,000  per  day,  or  100  million  per 
year.   It  is  heart-rending  to  all  but  the  most  callous  of 
observers.   The  problem  is  to  some  degree,  as  in  Somalia, 
regulated  by  food  supplies  or  lack  thereof --starvation .   An 
ancillary  problem  here  is  exponential  loss  of  species  other  than 


man. 


r,]^.haT  Warming,  or  anthropogenic  (man-made)  climate  change, 
is  the  second  overriding  external  force.   But  something  £sn  be 
done  and  must  be  done  to  contain  this  conflagration  and  restore  a 
state  of  environmental  equilibrium--action  is  long  overdue.   I 
believe  the  Society  of  Naval  Architects  and  Marine  Engineers  can 
and  must  contribute  to  the  solution,  both  individually  and 
collectively--whether  through  altruism  or  enlightened  self- 
interest  . 

Man-generated  COj  in  the  troposphere  is  the  principal,  but 
not  the  only,  element  or  "forcing"  component  resulting  in  the 
"Greenhouse  Effect"  and  the  resultant  accelerating  global 
warming,  complete  with  lethal  side  effects  which  by  now  should  be 
apparent  to  even  the  most  sheltered  of  persons  living  in  air- 
conditioned  enclaves  [7,  9].   I  will  not  go  into  the  mechanism  of 

it  here. 

CO2  has  been  discernibly  building  up  in  the  troposphere,  we 
now  toow,  since  the  industrial  revolution  began  to  accelerate. 
It  is  very  much  a  function  of  it,  in  particular  through  the 
proliferation  of  the  internal  combustion  engine.   Consistent, 
accurate  measurements  of  CO2  build-up  were  begun  in  1958  in  the 
Mauna  Laua,  Hawaii,  observatory  under  the  direction  of  Charles 
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David  Keeling.   The  data  are  one  of  the  most  remarkable  sets  of 
geochemical  measurements  of  the  earth  ever  made,  and  clearly  show 
the  accumulation  of  CO2  in  the  atmosphere.   The  increase  is  now 
about  30  percent  above  the  CO2  content  in  the  latter  half  of  the 
last  century- 
Global  average  temperature  rise  has  been  consistently         T-4 
measured  since  1880,  and  scientists  have  watched  an  accelerated 
warming.   This  warming  from  1890  to  1990  has  been  about  0.6' 
Celsius.   But  the  rate  of  warming  has  been  about  0.3'  in  the  last 
decade.   This  level  of  rise  may  seem  benign,  but  it  is  not.   In 
the  Arctic  it  is  up  to  seven  times  the  rise  occurring  at  the 
equator,  and  in  these  latitudes  it  is  three  to  four  times  the 
rise  at  the  equator.    The  rates  of  rise  of  CO2  and  temperature 
are  similar,  but  CO2  rise  has  led  the  temperature  rise  on  the 
time  scale.   Recent  core  borings  in  Antarctica  have  shown  this 
relationship  over  the  past  160,000  years  [8].  T-5 

The  advent  of  high-powered  computers  made  the  modeling  of 
sources  and  sinks  for  carbon  in  the  atmosphere  and  the 
quantifications  thereof  possible.   Much  of  this  early  research 
and  modeling  was  done  by  military  and  other  government 
scientists,  as  well  as  by  Government-financed  research  projects 
in  various  universities  and  laboratories,  as  it  still  is. 

In  one  branch  of  the  research  which  should  particularly 
interest  this  body,  it  was  hypothesized  that  the  reality  and 
rate  of  temperature  rise  in  the  Arctic  (which  is  up  to  seven 
times  higher  than  the  global  average  rate),  could  be 
measured  by  core  borings  in  the  ice  cover  over  the  Arctic 
Sea.   This  task  was  undertaken  by  the  U.S.  Air  Force  under 


In  the  McKenzie  Basin  of  northwestern  Canada,  it  is  more  than 
seven  times  the  rise  for  the  earth  as  a  whole! 
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the  direction  of  the  late,  great  COL  Bernt  Balchan  early  in 
the  1950s.   In  1968,  systematic  profiling  by  SONAR  of  the 
underside  of  the  ice  was  started  using  the  first  nuclear 
submarine,  NAUTILUS.   The  military  was  not  concerned  with 
Global  Warming  as  such,  but  the  military  ramifications  of 
the  thinning  ice  pack  and  surface  and  submerged  operations 
in  relation  thereto.   Unfortunately,  this  data  which  would 
have  been  and  still  would  be  invaluable  to  climatologists 
was  labeled  SECRET.   Shamefully,  only  a  tiny  fraction  of  it 
has  been  Kelatad  to  date.   Two  readings  ten  years  apart  by 
British  scientists  show  thinning  of  15  percent  [3,  4]. 

By  the  late  1970s,  climatologists  around  the  world  had 

extensively  modeled  the  sources  and  effect  of  CO2  and  other 

greenhouse  gases,  and  the  capacity  of  the  world's  oceans, 

dwindling  forests,  and  other  "sinks'  to  absorb  the  anthropogenic 

greenhouse  gases  and  those  natural  greenhouse  gases  generated  in 

the  relatively  stable  environment  that  existed  for  the  200,000 

years  which  preceded  the  industrial  revolution.   It  became 

obvious  that  their  capacity  had  become  overwhelmed.   Also,  the 

tertperature  rise  and  many  of  the  ancillary  and  unpleasant  side 

effects  could  be  modeled  in  relation  to  the  basic  equations 

governing  the  state  of  climate  equilibrium  that  had  until  this 

century  prevailed  for  that  200,000-year  period.   The  picture  was 

not  pretty  [5,  9] .   The  range  of  predictions  of  AT  from  various 

models  and  scenarios  is  shown  on  T-6.*   Some  of  these  ancillary     T-6 

effects  are  now  all  too  readily  apparent  to  a  large  percentage  of 

the  globe's  population,  and  our  own  insular  society,  even  though 

the  public  at  large  may  not  yet  link  them  to  the  cause — global 

warming .   A  few  are : 

•  Diminished  thickness  of  the  Arctic  sea  ice  cover  (some  say 
15  percent  in  a  recent  ten-year  period  [1,  8] 


♦Referring  back  to  T-6,  the  top  line  is  the  worst  case--no 
effective  action;  the  bottom  line  represents  immediate  action 
applied  now--even  this  is  scary  as  hell. 
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•  Stalled  weather  fronts  and  attendant  catastrophic  droughts 

and  deluges  [1,  8]  T-7 

•  Greater  frequency  and  intensity  of  storms  and  hurricanes 

•  Prolonged  calms  and  decreases  in  the  reliability  of  trade 
winds 

•  Sea  level  rise  and  coastal  flooding  due  to  expansion 
(measurements  complicated  by  local  tipping  of  the 
continental  shelf) 

•  Dramatically  increased  frequency  (from  5  to  50  percent  by 
2050)  of  drought  as  continental  centers  dry  out  [6] 

Most  iirportant,  it  became  recognized  that  CO2  buildup, 

unlike  that  of  CFCs,  was  cumulative  and  irreversible  on  a  time 

scale  of  less  than  hundreds  of  years.   Thus,  even  when  remedial 

measures  are  taken,  we  will  never  reattain  the  equilibrium 

conditions  that  had  prevailed  for  200,000  years,  and  up  to  the 

early  part  of  this  century.   If  we  took  immediate  action  the 

achieved  equilibrium  conditions  would,  when  achieved,  still  be 

exponentially  worse  for  viable  life  on  this  planet.   But  that  is 

what  we  must  shoot  for  in  the  hope  that  things  will  stabilize  at 

a  tolerable  level.   It  will  take  extraordinary  effort,  as 

discussed  later.   If  we  take  no  action,  further  delay  it,  or  do 

less  than  is  necesary  (which  we  have  since  1979!),  we  risk 

severe,  progressive  biotic  impoverishment  of  the  earth  as  a 

whole,  and  that  means  people  and  every  other  organism. 

This  realization  came  to  concerned  scientists  in  the  late 

'70s.   George  M.  Woodwell,  now  Director  of  the  Woods  Hole 

Research  Center,  was  asked  to  provide  a  report  to  the  President's 

Council  on  Environmental  Quality  on  the  ramifications  of  global 

warming.   His  report,  cosigned  by  three  other  leading  scientists, 

Gordon  J.  MacDonald,  Roger  Revelle,  and  C.  David  Keeling,  was 
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concise,  comprehensive,  and  sobering.   The  situation  and  the  need 
for  action  was  reviewed  by  the  scientists  with  President  Carter, 
and  widely  reported  in  the  press  and  scientific  journals.   The 
report  was  the  first  clear  warning  of  disaster  ahead  if  prompt 
action  was  not  taken  to  reduce  CO2  emissions  [1].   Carter  did 
nothing  as  such,  but,  as  a  function  of  the  energy  crisis 
highlighted  by  the  OPEC-engineered  explosion  of  crude  oil  prices 
in  the  late  '60s,  higher  miles-per-gallon  requirements  were 
stipulated  for  automobiles .   Had  the  auto  industry  been  held  to 
the  goals  on  the  required  time  scale,  this  would  have  gone  far  to 
reduce  the  rate  of  increase  in  CO2  in  the  atmosphere.   But  Reagan 
and  Bush  negated  that  when  they  came  to  power,  and  for  12 
critical  years  the  U.S.  government's  official  position  was  that 
there  was  not  a  global  warming  problem.   This  position  became 
ludicrous  in  1988,  when  in  testimony  to  Congress  the  United 
States'  leading  climatologist.  Dr.  James  E.  Hansen,  Director  of 
NASA's  Goddard  Institute  for  Space  Studies  (GISS) ,  bravely  spoke 
out  on  this  subject.   He  summarized  the  results  of  temperature 
measurement  research  carried  out  to  that  date: 

•  The  Earth  is  presently  (1988)  wanner  than  at  any  time  in 
the  history  of  instrumental  measurements  (starting  in 
1880) 

•  The  greenhouse  effect  is  probably  the  principal  cause  of 
global  warming 

•  The  greenhouse  effect  is  already  large  enough  to  begin  to 
affect  the  probability  of  extreme  events  such  as  summer 
heat  waves 

He  further  noted  that : 

•  Warming  in  the  twenty-five  years  up  to  1988  was  the 
highest  in  the  100-year  period  of  record 
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•  1988  would  be  the  wannest  on  record  (which  is  was  to  that 
date) 

•  The  five  warmest  years  counting  1988  all  occurred  in  the 
1980s,  and  that  at  least  by  1995  the  "man  in  the  street" 
would  have  noticed  the  change  and  called  for  an 
explanation   [To  many  of  us  it  has  long  since  been 
apparent !  ] 

•  There  was  strong  evidence  that  the  increase  in  greenhouse 
gases  would  cause  a  significant  increase  in  heat 
wave/drought  situations  in  mid-latitude  continental 
regions  such  as  the  U.S.  (and  it  has). 

He  concluded  that  global  warming  was  fact,  not  theory  [2]. 

His  statements  were  right  on  the  button.   For  the  first  time 
since  the  Woodwell  paper,  global  warming  received  national  media 
attention,  and  on  the  wider  scale  it  deserved.   President  Bush, 
annoyed  at  these  facts  and  their  exposure,  cut  Hansen's  budget 
drastically,  and  stoutly  denied  the  existence  of  a  global  warming 
problem  to  the  end  of  his  regime. 

Subsequent  events  have  confirmed  Hansen's  statements  in 
spades,  as  illustrated  by  GISS ' s  plot  of  global  mean  temperature 
changes  [V6,  7] ,  1990  being  the  wannest  year  on  record,  1991 
being  another  record  high  year,  despite  a  half  a  year  of  the 
cooling  effect  of  the  mid-1989  Mt .  Pinatubo  eruption  which 
introduced  temporary  stratospheric  cooling  aerosols.   Climate 
models  showed  that  this  would  continue  to  have  a  damping  effect 
on  global  mean  temperatures  in  1992  and  1993,  after  which  global 
terrperatures  would  continue  to  set  records  [10,  11]  .   In  1992 
global  mecin  temperatures  were,  in  fact,  depressed  as  the  GISS 
model  predicted. 

I  noted  in  the  paper  that  the  marine  industry's  planning 
models  should  take  these  global  factors  into  account  as  best  they 
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could,  in  order  to  assure  the  least-worst  market  forecasts.   In 
the  meantime,  things  environmental  are  indeed  markedly  worse  than 
they  were  in  1979  and  in  1988.   Much  of  the  responsibility  for 
lack  of  adequate  action  lies  squarely  with  the  politicians,  and 
to  some  degree,  with  those  scientists  who  are  hesitant  to  say 
there  is  sufficient  scientific  proof  because,  even  with  the 
realities  staring  them  in  the  face,  their  models  cannot  exactly 
replicate  or  correlate  with  actual  occurrences.   They  want  time 
and  money  to  fine  tune  their  models  and  develop  more  data  points, 
but  this  will  not  change  the  facts.   Unfortunately,  it  gives  the 
politicians  a  golden  excuse  for  continued  inaction--an  inaction 
that  cannot  be  tolerated  by  the  biota  af f ected--all  humans, 
including  politicians.   But  we  must  rely  on  the  politicians 
because  they  are  the  only  ones  who  can  cut  the  directive 
necessary.   Even  the  details  of  the  grossly  inadequate  remedial 
plan  announced  earlier  this  year  by  the  Clinton  White  House--for 
rolling  back  CO2  emissions  to  1990  levels  by  the  year  2000-- 
scheduled  to  be  announced  on  August  14,  now  has  been  indefinitely 
postponed,  according  to  recent  press  reports. 

I  have  noted  the  practical  difficulty  of  creating  a  climate 
for  investment  in  shipbuilding  facilities  and  tooling  (even  for 
exported  ships)  in  the  face  of  such  uncertainty.   A  basic 
prerequisite  to  eliminating  the  uncertainty  is  to  restabilize  the 
environment.   The  Society  of  Naval  Architects  and  Marine 
Engineers,  is  a  responsible  body  of  engineers  of  high  integrity 
used  to  solving  complex  and  massive  problems.   I  believe  we  must, 
as  a  step  toward  our  own  survival  and  as  a  matter  of  enlightened 


129 


Oral  Presentation  11 

self-interest,  form  up  as  a  constituency  not  for  recreating  the 
pork  barrel,  but  for  mitigating  and  stabilizing  this  terrible 
threat  to  life  on  earth--global  wanning.   The  9,500  members  of 
this  Society  speaking  as  one  voice  might  even  be  heard  in 
government  circles  as  clearly  as  the  American  Petroleum  Institute 
has  been  heard  in  the  past.   We  are  told  by  social  scientists 
that  humans  are  genetically  incapable  of  altruism.   I  do  not 
believe  it,  but  we  certainly  know  that  this  is  true  of 
corporations.   Action-based,  enlightened  self-interest  must  be 
the  basic  motivation.   We  cannot  allow  the  alternative  to  happen. 

Further,  the  shipbuilding  industry  is  uniquely  qualified  to 
contribute  in  a  planning  and  management  mode  to  the  complex 
matrix  of  subsets  to  the  problem  which  must  be  solved. 

That  which  only  government  can  do  must  be  urged  on  by  a 
constituency  for  action  to  which  we  can  contribute  importantly. 
The  action  I  have  in  mind  is  to  employ  Vice  President  Gore's  idea 
of  a  global  environmental  Marshall  Plan  but  on  a  crash  basis,  and 
do  it,  if  necessary,  on  the  scale  of  the  World  War  II 
shipbuilding  program,  with  at  least  the  intellectual  input  of  the 
WWII  Manhattan  (nuclear  bomb)  Project,  but  with  the  disciplined 
planning  and  execution  as  demonstrated  by  the  POLARIS  FBM  Program 
and  as  described  in  my  paper . 

I  personally  feel  that  basic  elements  of  the  global  warming 
fix  already  identified  by  scores  of  research  projects  and  studies 


Note:      Albert  Gore  in  his  book  [13]  covers  the  whole  range  of 
environmental  problems  that  must  be  solved.   In  these 
remarks  I  focus  only  on  what  I  think  is  by  far  the  most 
critical--alobal  warming. 
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could  be  triggered  by  a  few  strokes  of  the  pen  in  the  form  of 
Presidential  directives.   More  precisely  planned  actions  can  come 
later--like  the  next  day!   The  best  organized,  current,  and 
comprehensive  work  confirming  the  need  for  an  immediate  reduction 
of  CO2  emissions  and  outlining  the  fixes  which  will  have  to  be 
made,  starting  with  automobile  emissions,  first  and  foremost  is 
contained  in  the  1990  volume  entitled  Climate  Change,  and  its 
follow-up  volume,  climate  Change  1992.   This  is  the  work  of  the 
World  Meteorological  [UN]  Organization's  Intergovernmental  Panel 
on  Climate  Change  (IPCC)  [   ],  involving  several  hundreds  of  top 
scientists  around  the  world.   It  impressively  backs  up  the  1979 
report  of  Woodwell  and  the  1988  testimony  of  Hansen.   IPCC 
calculated  that  C02  and  other  long-lived  gases  from  human 
activities  require  reductions  of  over  60%  to  stabilize  their 
concentrations  at  today's  levels.   Methane  requires  a  15  to  20 
percent  reduction.   The  actions  have  to  be  scoped,  planned,  and 
engineered;  assignments  made  and  acted  upon;  further  research  of 
course,  but  only  as  a  function  of  fine  tuning  model  inputs.   The 
automobile  industry  will  have  to  stop  moaning  and  groaning,  even 
as  it  continues  to  romanticize  over-engined  automobiles.  It  must 
face  up  to  its  responsibility  for  mitigating  the  damage  to  which 
it  has  with  full  knowledge  contributed  (at  least  since  1979) 
leading  towards  global  disaster.   It  is  a  rich  challenge  and  full 
of  opportunity.   Those  in  denial  are  literally  contributing  to 
mankind's  demise. 

With  the  environment  stabilized,  we  can  then  sort  out  trade 
opportunities  and  find  shipbuilding  and  shipping  niches  which  we 
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can  and  should  fill.   I  have  suggested,  based  on  my  own 

experience  with  the  LNGs  in  the  early  '70s,  that  they  could  have 

and  should  have  been  competitive  worldwide  without  subsidy.   I 

think  they  could  now  if  we  tooled  up.   The  same  is  true  of  the 

U.S.  oil  tanker  designs  being  developed.   Because  of  ship  size, 

either  heavy-hitting  investors  must  change  their  ways  from  the 

pursuant  of  the  fast  buck  and  come  into  the  picture,  or 

Government  must  provide  loan  guarantees  for  facilities  and  other 

start-up  costs;  maybe  a  combination  of  both. 

Ship  propulsion  can  be  made  more  environmentally  friendly 

through  further  fuel  economies.   Wind  propulsion  in  the  form  of 

sail-assist  devices  added  to  oceangoing  ships  operating  below  14 

knots  (or  the  knuckle  in  the  speed/power  curve)  were  proved  with 

the  full-scale  MINI-LACE  experiement  of  the  early  '80s  and  the 

coordinated  research  program.   MINI-LACE  achieved  a  24  percent 

reduction  in  fuel  consumption  in  tramping,  plus  a  6  percent 

increas  in  transit  speed,  and  a  40  percent  reduction  on  selected 

trade  routes  [15,  16] .   When  and  as  world  shipping  develops 

healthy  cash  flow,  sail-assist  rigs  should  be  considered  for 

initial  installation  or  as  retrofits. 

The  Wind  Ship  analytical  model  and  hardware  designs  and 
studies  are  available  for  reference.   They  are  at  MIT  in  the 
custody  of  Professor  Chrys  Chrssostomidis,  the  Hart  Nautical 
Collection,  and  the  mind  of  Professor  Henry  Marcus,  one  of 
Wind  Ship's  cof ounders . 

Shipyard  mcinagements  will  have  to  be  willing  to  pay  the  high 

price  of  leadership.   They  will  have  to  know  their  business  and 

be  unrelenting  in  the  pursuit  of  manufacturing  excellence.   They 
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will  have  to  really  work  at  marketing  proprietary  products,  not 
wait  for  bid  opportunities. 

In  the  external  factors  department,  there  must,  in  society 
as  a  whole,  be  a  "Moral  Re-Armament"  (akin  to  the  "Buchmanism" 
espoused  by  Harry  Truman  to  the  defense  industry  at  the  start  of 
World  War  II) .   We  have  seen  what  happens  when  free  enterprise 
runs  amok  without  moral  or  ethical  restraint  and  is  deficient  in 
intellectual  integrity  and  diligence  in  planning  and  solving 
business  problems.   There  are  rich  rewards,  but  no  easy  bucks  to 
be  made,  in  honest  shipbuilding. 

In  the  shipyards,  environmental  considerations  and  efforts 
will  have  to  be  both  local  and  contributing  to  effective  global 
actions.   Action  to  fix  the  former  will  pay  off  short  term,  the 
latter  must  pay  off  or  we  all--saints  and  sinners  alike--will  be 
cooked. 

New  leaders  must  rise  from  our  ranks  with  the  integrity, 
savvy,  desire,  and  will  to  succeed  in  the  most  noble  and 
satisfying  of  all  businesses,  shipbuilding. 


Note:   Copies  of  the  above  remarks,  illustrations,  and  references 
are  available  from  the  author. 
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Lloyd  Bergeson  has  been  general  manager  of  two  major  shipyards- - 
the  Quincy  Shipbuilding  Division  of  General  Dynamics  Corp.,  and 
the  Ingalls  Shipbuilding  Corporation.   Earlier,  he  directed  the 
planning  and  production,  material,  and  cost  engineering 
(estimating)  activities  of  General  dynamics'  Electric  Boat 
Division  during  the  development  of  land-based,  prototype  nuclear 
power  plants  and  the  world's  first  eight  seagoing  nuclear 
submarine  prototypes.  He  coordinated  all  Electric  Boat  activities 
in  the  development,  design,  and  construction  of  the  first  POLARIS 
missile  submarine,  the  U.S.S.  GEORGE  WASHINGTON.   At  Quincy,  he 
was  responsible  for  developing  and  marketing  the  world's  first 
125, 000-cubic-meter  liquefied  natural  gas  (LNG)  tankers.   He  has 
planned  or  directed  the  engineering  design  and  construction  of  20 
different  classes  of  major  commercial  and  naval  ships.   During 
World  War  II  he  directed  planning  and  production  control 
activities  at  Cramp  Shipbuilding  Corp.,  Philadelphia, 
Pennsylvania . 

In  addition,  he  has  provided  consulting  and  management  services 
for  several  shipyards,  the  U.S.  Atomic  Energy  Commission,  and  for 
a  wide  variety  of  commercial  development  projects,  including 
solid  state  and  cryogenic  devices  and  equipment,  jet  engines, 
chemical  process  plants,  and  1, 000-megawatt  nuclear  power  plants. 

A  lifelong  yachtsman,  he  has  cruised  and  raced  extensively  over 
the  last  50  years,  and  in  1978  made  a  single-handed  passage  under 
sail  from  North  America  to  Norway.   In  the  course  of  that  voyage, 
he  hypothesized  that  the  world's  shipping  fleet  could 
significantly  help  in  cutting  down  on  fossil  fuel  emissions  by 
utilizing  wind  power  in  the  form  of  sail-assist  devices,  and 
founded  Wind  Ship  Development  Corp.  to  facilitate  its  proof.   It 
was  proven  at  sea  with  the  full-scale  MINI-LACE  experiment  in 
1980-1982,  and  the  concurrent  testing  of  wing  sails  and  Flettner 
Rotors,  and  the  computer  aided  modeling  of  possible  fuel 
economies  on  a  wide  range  of  commercial  ships  on  various  trade 
routes . 

He  graduated  from  MIT  in  1938  with  a  S.B.  degree  in  naval 
architecture  and   marine  engineering. 
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